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CONVEYANCE DEVICE, IMAGE READING
DEVICE AND IMAGE FORMING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based on and claims priority under 35
USC 119 from Japanese Patent Application No. 2014-191700
filed on Sep. 19, 2014 and Japanese Patent Application No.
2014-191702 filed on Sep. 19, 2014.

BACKGROUND
Technical Field

The present invention relates to a conveyance device, an
image reading device and an image forming apparatus.

SUMMARY

According to an aspect of the invention, there is provided a
conveyance device including: a pair of conveyance members;
a connection member that is connected to one of the pair of
conveyance members to move the one of the conveyance
members relatively to the other in such a direction that the pair
of conveyance members are contacted with each other or
separated from each other; an operating member that is sup-
ported rotatably around a rotation shaft and that has a first
engagement portion and a second engagement portion, the
first engagement portion being able to be engaged with the
connection member so as to bring the pair of conveyance
members into contact with each other, the second engage-
ment portion being arranged in a position where a phase of the
second engagement portion is shifted from a phase of the first
engagement portion by less than 180 degrees in a circumfer-
ential direction of the operating member, the second engage-
ment portion being able to be engaged with the connection
member so as to separate the pair of conveyance members
from each other; a to-be-stopped member that is supported
rotatably in conjunction with the operating member and that
has a first to-be-stopped portion disposed correspondingly to
the first engagement portion and a second to-be-stopped por-
tion disposed correspondingly to the second engagement por-
tion; a stopping member that can be engaged with each of the
to-be-stopped portions to thereby stop rotation of the to-be-
stopped member and that can be moved between an engage-
ment position where the stopping member is engaged with
each of the to-be-stopped portions to retain the position of the
operating member and a release position where the stopping
member is released from the engagement with each of the
to-be-stopped portions; and a contact/separation control unit
that controls the stopping member to thereby control contact/
separation between the pair of conveyance members, and that
moves the stopping member to the engagement position and
rotates the operating member by a first rotation amount from
the second engagement portion to the first engagement por-
tion in a rotation direction, then moves the stopping member
to the release position and rotates the operating member by a
second rotation amount that is set in advance to be larger than
a rotation amount from the first engagement portion to the
second engagement portion, and then moves the stopping
member to the engagement position and rotates the operating
member by a third rotation amount that is obtained by sub-
tracting the second rotation amount from a rotation amount
corresponding to one turn.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an explanatory view of an image forming appa-
ratus according to Examples 1 to 3 of the invention.
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FIG. 2 is an enlarged explanatory view of a main part of a
document conveyance device according to Examples 1 to 3.
FIGS. 3A and 3B are explanatory views of a transmission
system of the document conveyance device according to
Example 1, FIG. 3A being a perspective view, FIG. 3B being
a view seen from the direction of an arrow I1IB of FIG. 3A.

FIGS. 4A and 4B are explanatory views of a contact/sepa-
ration mechanism in Example 1, FIG. 4A being a view seen
from the front, FIG. 4B being a view seen from the rear.

FIG. 5 is an exploded explanatory view of a lifting gear in
Example 1.

FIGS. 6A, 6B, 6C and 6D are explanatory views of motion
of'the lifting gear in Example 1, FIG. 6 A being an explanatory
view of an initial position, FIG. 6B being an explanatory view
in which a solenoid turns ON in the state shown in FIG. 6A,
FIG. 6C being an explanatory view in which the lifting gear
rotates in the state shown in FIG. 6B so as to turn OFF the
solenoid, FIG. 6D being an explanatory view of a state in
which the lifting gear rotates in the state shown in FIG. 6C so
as to bring a lock lever into contact with a second lock nail.

FIGS. 7A, 7B, 7C and 7D are explanatory views of the
motion of the lifting gear following FIG. 6D, FIG. 7A being
an explanatory view of a state in which the lifting gear rotates
in the state shown in FIG. 6D so as to separate a driven roll
from a driving roll, FIG. 7B being an explanatory view in
which the solenoid turns ON in the state shown in FIG. 7A,
FIG. 7C being an explanatory view in which the lifting gear
rotates in the state shown in FIG. 7B so as to turn OFF the
solenoid, FIG. 7D being an explanatory view of a state in
which the lifting gear rotates in the state shown in FIG. 7C so
as to bring the lock lever into contact with a first lock nail.

FIG. 8 is a block diagram showing respective functions
provided by a control portion of the image forming apparatus
according to Example 1.

FIG. 9 is an explanatory view of a flow chart of an exit roll
contact/separation process in Example 1.

FIGS. 10A, 10B and 10C are explanatory views of resto-
ration motion of the lifting gear to the initial position in
Example 1, FIG. 10A being an explanatory view in which the
lock lever is located on a downstream side of the first lock nail
in a power-on state, FIG. 10B being an explanatory view in
which the lock lever is located in an upstream side of the
second lock nail in a power-on state, FIG. 10C being an
explanatory view in which the lock lever is located on an
upstream side of the first lock nail and on a downstream side
of the second lock nail in a power-on state.

FIGS. 11A and 11B are explanatory views of a transmis-
sion system of a document conveyance device according to
Example 2, FIG. 11A being a perspective view, FIG. 11B
being a view seen from the direction of an arrow IIIB of FIG.
11A.

FIG. 12 is a block diagram showing respective functions
provided by a control portion of the image forming apparatus
according to Example 2.

FIG. 13 is an explanatory view of a flow chart of a docu-
ment conveyance process in Example 2.

FIGS. 14A, 14B, 14C and 14D are explanatory views of
document states during reversal in Example 2, FIG. 14A
being an explanatory view of a state in which the rear end of
a document has not passed through a discharge sensor yet,
FIG. 14B being an explanatory view of a state in which the
document having conveyed through a reversal passage has
begun to be conveyed by conveyance members again, FIG.
14C being an explanatory view of a state in which reading of
a second side of the reversed document has started, FIG. 14D
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being an explanatory view of a state in which the front end of
the document whose second side has been read has entered
between discharge members.

FIG. 15 is an explanatory view of the friction relation in
Example 2.

FIG. 16 is a block diagram of Example 3 correspondingly
to FIG. 12 of Example 2.

FIG. 17 is an explanatory view of a flow chart of a docu-
ment conveyance process in Example 3 correspondingly to
FIG. 13 of Example 2.

REFERENCE SIGNS LIST

8 ... conveyance member

21 ... driving member

22 ... driven member

27 t0 29 . . . connection member
311079 ... driving transmission system
37 ... first gear member

71 ... second gear member

73a, 74a . . . first gear portion

73b,74b . . . second gear portion
73¢,73d, 74c,74d . . . gap

79 . . . rotation force imparting member
81 ... to-be-stopped member

82 . . . first to-be-stopped portion

83 . .. second to-be-stopped portion
86 . . . stopping member

91 ... operating member

91a . . . first engagement member
915 . . . second engagement member
C5 . . . contact/separation control unit
CCD ... image sensing member

Gi . .. document

M2 ... driving source

S ... medium

TG1 . . . document loading portion

TG2 ... document discharge portion

U ... image forming apparatus

Ul ... image recording device

U2 ... image reading device

U3 ... conveyance device

3 ... conveyance member

6 . . . reading position

11 . .. reversal passage

23 . .. pressing member

311069 . ..transmission system

39 . .. cutting-off member

39,39'. .. allowing member

39'. .. changeover member

C4 . . . discharge member control unit

ul . .. friction coefficient between document and discharge
member

u2 . .. friction coefficient between adjacent documents

DETAILED DESCRIPTION

Specific examples (hereinafter referred to as Examples) of
an exemplary embodiment of the invention will be described
below with reference to the drawings. However, the invention
is not limited to the following Examples.

Incidentally, in order to make it easy to understand the
following description, a front/rear direction is expressed as an
X-axis direction, a left/right direction is expressed as a Y-axis
direction, an up/down direction is expressed as a Z-axis direc-
tion, and directions or sides designated by arrows X, -X, Y,
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-Y, Z and -7 indicate front, rear, right, left, up and down
directions or front, rear, right, left, upper and lower sides in
the drawings.

Inaddition, in each of the drawings, “O internally marked
with “¢” means an arrow indicating a direction from the back
of the paper of the drawing toward the front thereof, and “O~
internally marked with “x” means an arrow indicating a direc-
tion from the front of the paper of the drawing toward the back
thereof.

Incidentally, in the following description using the draw-
ings, illustration of members other than necessary members
for the description will be omitted suitably in order to make it
easy to understand.

EXAMPLE 1

FIG. 1 is an explanatory view of an image forming appa-
ratus according to Example 1 of the invention.

InFIG. 1, a copying machine U as an example of the image
forming apparatus according to Example 1 has a printer por-
tion Ul as an example of a recording portion and as an
example of an image recording device. A scanner portion U2
as an example of a reading portion and as an example of an
image reading device is supported on an upper portion of the
printer portion U1. An automatic feeder U3 as an example of
a document conveyance device is supported on an upper
portion of the scanner portion U2. A user interface U0 as an
example of an input portion is supported in the scanner por-
tion U2 in Example 1. Through the user interface U0, an
operator can make an input to operate the copying machine U.

A document tray TG1 as an example of a medium storage
container is disposed in an upper portion of the automatic
feeder U3. A plurality of documents Gi to be copied can be
stacked and stored in the document tray TG1. A document
discharge tray TG2 as an example of a document discharge
portion is formed under the document tray TG1. Document
conveyance rolls U35 are disposed along a document convey-
ance passage U3a between the document tray TG1 and the
document discharge tray TG2.

A platen glass PG as an example of a transparent document
mounting table is disposed in an upper surface of the scanner
portion U2. A reading optical system A is disposed under the
platen glass PG in the scanner portion U2 in Example 1. The
reading optical system A in Example 1 is supported movably
in the left/right direction along a lower surface of the platen
glass PG. Incidentally, the reading optical system A is stopped
in an initial position shown in FIG. 1 in a normal time.

An image sensor CCD as an example of an image sensing
member is disposed on the right of the reading optical system
A. An image processing portion GS is electrically connected
to the image sensor CCD.

The image processing portion GS is electrically connected
to a writing circuit DL of the printer portion U1. The writing
circuit DL is electrically connected to an exposure device
ROS as an example of a latent image forming device.

A photosensitive drum PR as an example of an image
retainer is disposed in the printer portion U1. A charging roll
CR as an example of a charging member, a development
device G, a transfer unit TU as an example of a transfer
device, and a drum cleaner CLp as an example ofa cleaner are
disposed around the photosensitive drum PR.

A cartridge K as an example of a developing agent storage
container is disposed on the right of the development device
G. A cartridge holder KS supporting the cartridge K and the
development device G are connected to each other through a
developing agent conveyance device GH having a reserve
tank RT.
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Paper feed trays TR1 to TR4 as an example of medium
storage containers are disposed under the transfer unit TU. A
conveyance passage SH1 extends from each of the paper feed
trays TR1 to TR4. Pickup rolls Rp as an example of medium
extraction members, separation rolls Rs as an example of
separation members, conveyance rolls Ra as an example of
conveyance members, and a register roll Rr as an example of
a delivery member are disposed in the conveyance passage
SHI1.

A fixation device F having a heating roll Fh and a pressure
roll Fp is disposed on the left of the transfer unit TU. The
fixation device F is connected to a paper discharge tray TRh
through a discharge passage SH2. The discharge passage SH2
and the register roll Rr are connected to each other through a
reversal passage SH3. A conveyance roll Rb and a discharge
roll Rh both of which can rotate forward and backward are
disposed in the discharge passage SH2.

(Description about Image Forming Operation)

A plurality of documents Gi stored in the document tray
TG1 pass through a document reading position on the platen
glass PG sequentially and are then discharged to the docu-
ment discharge tray TG2.

When documents are automatically conveyed by the auto-
matic feeder U3 to be copied, each of the documents Gi
passing through the reading position on the platen glass PG
sequentially is exposed to light in the state in which the
reading optical system A is stopped in the initial position.

When an operator manually places each document Gi on
the platen glass PG to make a copy, the reading optical system
A moves in the right/left direction so that the document on the
platen glass PG can be scanned while being exposed to light.

Reflected light from the document Gi passes through the
reading optical system A and is then condensed on the image
sensor CCD. The image sensor CCD converts the reflected
light of the document condensed on an image sensing surface
into an electric signal.

The image processing portion GS converts a reading signal
received from the image sensor CCD into a digital image
signal, and outputs the converted digital image signal to the
writing circuit DL of the printer portion Ul. The writing
circuit DL outputs a control signal corresponding to the input-
ted image writing signal to the exposure device ROS.

The exposure device ROS outputs a laser beam L to form a
latent image on the surface of the photosensitive drum PR
electrostatically charged by the charging roll CR. The latent
image on the surface of the photosensitive drum PR is devel-
oped into a visible image by the development device G. A
transfer roll TR of the transfer unit TU transfers the visible
image on the surface of the photosensitive drum PR onto a
recording sheet S as an example of a medium which has been
conveyed through the conveyance passage SH1. The visible
image which has been transferred on the recording sheet S is
fixed by the fixation device F. The recording sheet S which has
passed through the fixation device F is conveyed to the rever-
sal passage SH3 for double-side printing. Otherwise, the
recording sheet S is discharged to the paper discharge tray
TRh by the discharge roll Rh.

(Description about Automatic Feeder U3)

FIG. 2 is an enlarged explanatory view of a main part of the
document conveyance device according to Example 1.

In FIG. 1 and FIG. 2, the C-shaped document conveyance
passage U3a is formed between the document tray TG1 and
the document discharge tray TG2 in the automatic feeder U3
serving as an example of the document conveyance device
according to Example 1.

A nudger roll 1 as an example of a document extraction
member is disposed in an upper right portion of the document
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conveyance passage U3a in Example 1, that is, in an upstream
end portion in a document Gi conveyance direction. Docu-
ment separation rolls 2 as an example of document separation
members are disposed on the left of the nudger roll 1.

Takeaway rolls 3 as an example of document conveyance
members are disposed on a downstream side of the document
separation rolls 2 in the document Gi conveyance direction.
Document register rolls 4 as an example of document delivery
timing adjustment members are disposed on a downstream
side of the takeaway rolls 3 in the document Gi conveyance
direction.

An image reading position 6 at which an image is read is set
on the platen glass PG on a downstream side of the document
register rolls 4 in the document Gi conveyance direction.

Out rolls 7 as an example of document conveyance mem-
bers are disposed on a downstream side of the image reading
position 6 in the document Gi conveyance direction. The
image reading position 6 serves as an example of a document
reading position.

An exit roll 8 as an example of a document conveyance
member and as an example of a document discharge member
is disposed on a downstream side of the out rolls 7 in the
document Gi conveyance direction.

A document reversal passage 11 is formed between an
upstream side of the exit roll 8 and an upstream side of the
takeaway rolls 3 in the document Gi conveyance direction.

A gate 12 as an example of a conveyance changeover
portion is disposed in a branching portion between the docu-
ment reversal passage 11 and the document conveyance pas-
sage U3a on the upstream side of the exit roll 8. In addition,
a gate 13 as an example of a conveyance changeover member
is disposed in a merging portion between the document rever-
sal passage 11 and the conveyance passage U3a on the
upstream side of the takeaway rolls 3.

A pre-register sensor 16 as an example of a medium detec-
tion member is disposed in the upstream vicinity of the take-
away rolls 3 in the document conveyance passage U3a in
Example 1. In addition, a register sensor 17 as an example of
a medium detection member is disposed in the downstream
vicinity of the document register rolls 4. Further, a discharge
sensor 18 as an example of a medium detection member is
disposed on the upstream side of the exit roll 8.
(Description about Transmission System of Document Con-
veyance Device)

FIGS. 3A and 3B are explanatory views of a transmission
system of the document conveyance device according to
Example 1. FIG. 3A is a perspective view. FIG. 3B is a view
seen from the direction of an arrow I1IB of FIG. 3A.

In FIGS. 3A and 3B, the exit roll 8 in Example 1 has a
driving roll 21 as an example of a driving member disposed on
the lower side. A driven roll 22 as an example of a driven
member is disposed above the driving roll 21. A shaft of the
driven roll 22 is supported rotatably on a distal end of an arm
23 serving as an example of a support member. A base end of
the arm 23 is supported rotatably on a support shaft 24 extend-
ing in the front/rear direction. A pressing support portion 23a
is formed in a base end portion of the arm 23. One end of acoil
spring 26 as an example of a pressing member is supported on
the pressing support portion 23a. The coil spring 26 urges the
pressing support portion 23a upward. Accordingly, the driven
roll 22 is pressed against the driving roll 21 by the force of the
coil spring 26.

Incidentally, the material of the driving roll 21 in Example
1 is selected and high friction treatment is applied to the
surface of the driving roll 21 so that a friction coefficient ul
between the driving roll 21 and each of documents Gi and a
friction coefficient p2 between adjacent ones of the docu-
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ments Gi satisfy the relation u1>p2. That is, the driving roll 21
is formed to satisfy the relation u1>u2 even for the documents
Gi which have the largest friction coefficient u2 among paper
kinds of documents Gi which can be used by the automatic
feeder 3. Accordingly, even when a document Gi reaching the
exit roll 8 is so long in length in the conveyance direction that
a rear portion of the document Gi is conveyed to the reversal
passage 11 while a front portion of the document Gi is con-
veyed toward the document discharge tray TG2, the front
portion can be conveyed toward the document discharge tray
TG2 by the driving roll 21 and the rear portion can be con-
veyed by the takeaway rolls 3.

A firstlever 27 as an example of a first connection member
is supported on a rear end of the support shaft 24. The first
lever 27 is supported rotatably and integrally with the support
shaft 24. The first lever 27 has a to-be-lifted-up portion 274
which extends rightward.

A second lever 28 is supported on the right of the first lever
27. The second lever 28 is supported on a not-shown frame
rotatably around a shaft portion 28a. A lifting-up portion 285
is formed on the left of the shaft portion 28a. The lifting-up
portion 285 extends toward the to-be-lifted-up portion 27a of
the first lever 27. The lifting-up portion 285 is configured so
that an upper surface of the lifting-up portion 285 can make
contact with a lower surface of the to-be-lifted-up portion
27a.

A to-be-urged portion 28¢ which extends leftward is
formed in the rear of the lifting-up portion 286. One end of a
coil spring 29 as an example of an urging member is con-
nected to a left end of the to-be-urged portion 28¢. The other
end of the coil spring 29 is supported on the not-shown frame.
The coil spring 29 applies a force to pull the to-be-urged
portion 28¢ downward. In addition, the second lever 28 has a
cam contact portion 284 which serves as an example of an
operating member contact portion and which extends right
downward from the shaft portion 28a.

A connection member 27 to 29 in Example 1 is constituted
by the first lever 27, the second lever 28 and the coil spring 29.

A motor unit M2 as an example of a driving source is
supported on a rear portion of the automatic feeder U3. Inci-
dentally, the motor unit M2 in Example 1 is constituted by a
motor unit which can rotate forward and backward.

A driving gear 32 as an example of a gear is supported on
an output shaft 31 of the motor unit M2. A first intermediate
gear 33 as an example of a gear is engaged with the driving
gear 32. A second intermediate gear 34 as an example of a
gear is supported on the same shaft for the first intermediate
gear 33. A third intermediate gear 36 as an example of a gear
is engaged with the second intermediate gear 34. An exit gear
37 as an example of a gear is engaged with the third interme-
diate gear 36. The exit gear 37 is supported on a rear end of a
shaft 38 of the driving roll 21 of the exit roll 8.

Incidentally, a fourth intermediate gear 41 as an example of
a gear is engaged with the third intermediate gear 36. A fifth
intermediate gear 42 as an example of a gear is supported on
the same shaft for the fourth intermediate gear 41 through a
clutch serving as an example of a driving changeover mem-
ber. A sixth intermediate gear 43 as an example of a gear is
engaged with the fifth intermediate gear 42. A not-shown gear
of a shaft of the document separation roll 2 is engaged with
the sixth intermediate gear 43. Incidentally, configuration is
made so that the driving can be transmitted from the docu-
ment separation roll 2 to the nudger roll 1 through the not-
shown gear.

In addition, a seventh intermediate gear 46 as an example
of'a gear is engaged with the second intermediate gear 34. A
first pulley 47 as an example of a rotation transmission mem-
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ber is supported on the same shaft for the seventh intermedi-
ate gear 46 and in front of the seventh intermediate gear 46. A
second pulley 48 as an example of a rotation transmission
member is supported under the first pulley 47. The second
pulley 48 is supported on a driving shaft 49 of the out rolls 7.

A third pulley 51 as an example of a rotation transmission
member is disposed on the left of the second pulley 48. A
fourth pulley 52 as an example of a rotation transmission
member is disposed on the left of the third pulley 51. The
fourth pulley 52 is supported on a driving shaft 53 of the
document register rolls 4.

A fifth pulley 54 as an example of a rotation transmission
member is disposed on an upper right side of the fourth pulley
52. A transmission belt 56 as an example of a rotation trans-
mission member is laid around the respective pulleys 47 to 54.

An eighth intermediate gear 61 as an example of a gear is
supported on the same shaft for the seventh intermediate gear
46 and in the rear of the seventh intermediate gear 46. A swing
arm 62 as an example of a changeover member is supported
on the shaft of the seventh intermediate gear 46, the first
pulley 47 and the eighth intermediate gear 61. A center por-
tion of the swing arm 62 is supported rotatably on the shaft of
the seventh intermediate gear 46 etc.

A ninth intermediate gear 63 as an example of a gear is
supported on an upper portion of the swing arm 62. In addi-
tion, a tenth intermediate gear 64 as an example of a gear is
supported on a lower portion of the swing arm 62. Both the
ninth intermediate gear 63 and the tenth intermediate gear 64
are engaged with the eighth intermediate gear 61.

An eleventh intermediate gear 66 as an example of a gear is
disposed on the left of the eighth intermediate gear 61. The
eleventh intermediate gear 66 is supported on a shaft 67 ofthe
takeaway rolls 3.

In FIG. 3B, a twelfth intermediate gear 69 as an example of
a gear is supported rotatably on a rear portion of a shaft 68 of
the third pulley 51. The twelfth intermediate gear 69 is
engaged with the eleventh intermediate gear 66.

When the motor unit M2 is driven and rotated forward, the
respective gears 32 to 69 are rotated on the swing arm 62 in a
direction designated by arrows of solid lines in FIG. 3A.
Accordingly, the ninth intermediate gear 63 and the tenth
intermediate gear 64 move along the outer circumference of
the eighth intermediate gear 61, resulting in a state shown in
FIG. 3A and FIG. 3B. Accordingly, the ninth intermediate
gear 63 is engaged with the eleventh intermediate gear 66 and
the tenth intermediate gear 64 is separated from the twelfth
intermediate gear 69.

On the other hand, when the motor unit M2 is driven and
rotated backward, the respective gears 32 to 69 are rotated in
directions designated by arrows of broken lines in FIG. 3A.
Accordingly, the ninth intermediate gear 63 and the tenth
intermediate gear 64 move along the outer circumference of
the eighth intermediate gear 61. The ninth intermediate gear
63 is separated from the eleventh intermediate gear 66 and the
tenth intermediate gear 64 is engaged with the twelfth inter-
mediate gear 69.

(Description about Rotation Transmission to Respective
Rolls)

Accordingly, when the motor unit M2 is driven and rotated
forward, the forward rotation is transmitted from the driving
gear 32 to the exit gear 37 through the intermediate gears 33
to 36 in the driving transmission system 31 to 79 in Example
1. Accordingly, the driving roll 21 of the exit roll 8 rotates in
a direction to convey a document Gi toward the document
discharge tray TG2. In addition, the rotation is transmitted to
the document register rolls 4 and the out rolls 7 through the
driving gear 32, the first intermediate gear 33, the second
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intermediate gear 34, the seventh intermediate gear 46, the
pulleys 47 to 54 and the transmission belt 56 so that the
document register rolls 4 and the out rolls 7 can rotate in the
direction to convey the document Gi toward the downstream
side in the conveyance direction.

Further, the rotation is transmitted to the takeaway rolls 3
through the driving gear 32, the first intermediate gear 33, the
second intermediate gear 34, the seventh intermediate gear
46, the eighth intermediate gear 61, the ninth intermediate
gear 63, and the eleventh intermediate gear 66 so that the
takeaway rolls 3 can rotate in the direction to convey the
document Gi toward the downstream side in the conveyance
direction. In addition, the rotation is transmitted also to the
document separation roll 2 or the nudger roll 1 through the
driving gear 32 and the intermediate rolls 33 to 36 and 41 to
43 so that the document separation roll 2 or the nudger roll 1
can rotate in the direction to convey the document Gi toward
the downstream side in the conveyance direction. Inciden-
tally, the rotation is transmitted to the document separation
roll 2 or the nudger roll 1 when the clutch provided in the
fourth intermediate gear 41 is connected. The rotation is not
transmitted to the document separation roll 2 or the nudger
roll 1 when the clutch is disconnected.

In addition, when the motor unit M2 is rotated backward,
the driving is transmitted to the driving transmission system
31 to 69 in Example 1 in the same manner as when the motor
unit M2 is rotated forward so that the exit roll 8, the document
register rolls 4 and the out rolls 7 can rotate backward. On the
other hand, the rotation is transmitted to the takeaway rolls 3
through the driving gear 32, the first intermediate gear 33, the
second intermediate gear 34, the seventh intermediate gear
46, the eighth intermediate gear 61, the tenth intermediate
gear 64, the twelfth intermediate gear 69 and the eleventh
intermediate gear 66 so that the takeaway rolls 3 can rotate in
the same direction in which the document Gi is conveyed
toward the downstream side in the conveyance direction as
when the motor unit M2 is rotated forward. That is, the
takeaway rolls 3 in Example 1 rotate in the same rotation
direction regardless of whether the motor unit M2 is rotated
forward or backward. Incidentally, the clutch is disconnected
not to transmit the backward rotation to the document sepa-
ration roll 2 or the nudger roll 1 in Example 1.

(Description about Exit Roll Contact/Separation Mecha-
nism)

FIGS. 4A and 4B are explanatory views of a contact/sepa-
ration mechanism in Example 1. FIG. 4A is a view seen from
the front. FIG. 4B is a view seen from the rear.

FIG. 5 is an exploded explanatory view of a lifting gear in
Example 1.

In FIGS. 3A and 3B, FIGS. 4A and 4B and FIG. 5, a lifting
gear 71 as an example of a second gear member is disposed on
the right of the exit gear 37 serving as an example of a first
gear member. The lifting gear 71 is supported rotatably on a
shaft 72 serving as an example of a shaft. The lifting gear 71
has a cam gear 73 disposed on the front side and a lock gear
74 disposed on the rear side.

Each of the cam gear 73 and the lock gear 74 is formed into
a disk shape. A first gear portion 73a or 74a as an example of
a first gear portion and a second gear portion 735 or 745 as an
example of a second gear portion are provided in the outer
circumference of the cam gear 73 or the lock gear 74. The
second gear portion 735 or 745 is formed with a circumfer-
ential gap from the first gear portion 73a or 74a. Each of the
gear portions 73a, 73b, 74a and 74b is configured to be able
to transmit rotation when it is engaged with the exit gear 37.
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That is, in Example 1, the axial lengths or positions of the cam
gear 73 and the lock gear 74 are set so that both the cam gear
73 and the lock gear 74 can be engaged with the exit gear 37.

A first toothless portion 73¢ or 74¢ which is a portion
having no gear tooth is formed in the gap on a downstream
side of the first gear portion 73a or 74a and on an upstream
side of the second gear portion 735 or 745 in a rotation
direction Ya of the lifting gear 71 during forward rotation of
the motor unit M2. Similarly, a second toothless portion 734
or 74d is formed in the gap on a downstream side of the
second gear portion 736 or 745 and on an upstream side of the
first gear portion 73a or 74a. The circumferential width of
each toothless portion 73c¢, 73d, 74c¢ or 74d is set so that each
gear portion 73a, 73b, 74a or 74b can be prevented from
making contact with the teeth of the exit gear 37 when the
toothless portion 73c¢, 73d, 74¢ or 74d faces the exit gear 37.
Incidentally, in Example 1, an angle formed between the
center of the toothless portion 73¢ or 74¢ and the center of the
toothless portion 734 or 744 is set at 90 degrees.

In FIG. 4A and FIG. 5, a pin 76 as an example of a to-be-
guided member protruding toward the lock gear 74 side is
supported on the cam gear 73.

A guide groove 77 as an example of a guiding portion is
formed in the lock gear 74 correspondingly to the pin 76. The
guide groove 77 is formed into a partial arc shape around the
shaft 72. In addition, a spring support portion 78 as an
example of an imparting member support portion is formed
on a cam gear 73 side surface of the lock gear 74.

A torsion spring 79 as an example of a rotation force
imparting member is disposed between the cam gear 73 and
the lock gear 74. One end of the torsion spring 79 is supported
on the pin 76 and the other end thereof is supported on the
spring support portion 78. Accordingly, the torsion spring 79
imparts a force to rotate the lock gear 74 relatively to the cam
gear 73 in the rotation direction Ya.

A driving transmission system 31 to 79 in Example 1 is
constituted by the respective members referred to by the
numerals 31 to 79.

A to-be-locked member 81 as an example of a to-be-
stopped member is disposed on a rear surface of the lock gear
74. The to-be-locked member 81 in Example 1 is formed into
a columnar shape integral and coaxial with the lock gear 74 so
as to protrude from the rear of the lock gear 74. A first lock
nail 82 as an example of a first to-be-stopped portion is
formed in the to-be-locked member 81. A second lock nail 83
is formed in a position shifted from the first lock nail 82 in the
circumferential direction of the to-be-locked member 81. The
second lock member 83 is disposed in the position where the
circumferential phase of the second lock nail 83 is shifted on
the upstream side by 90 degrees, which is an example of an
angle less than 180 degrees, from the first lock nail 82 in the
rotation direction Ya of the lifting gear 71.

Each of the lock nails 82 and 83 is formed into a nail-like
shape protruding radially from an outer circumferential sur-
face 81a of the to-be-locked member 81. The lock nail 82 or
83 has a step surface 824 or 834 which is a downstream side
surface in the rotation direction Ya of the lifting gear 71 and
which extends radially. A slope surface 825 or 835 is formed
on the upstream side from an outer end of the step surface 82a
or 83a so as to be connected smoothly up to the outer circum-
ferential surface 81a.

A lock member 86 as an example of a stopping member is
disposed on the right of the to-be-locked member 81. The lock
member 86 has a solenoid 87 as an example of a stop driving
source. The solenoid 87 is constituted by an electromagnetic
coilin which a lead wire is wound around a shaft 87a. Accord-
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ingly, a magnetic force is generated in a front end portion of
the shaft 87a when electricity is applied to the solenoid 87.

A lock lever 88 as an example of a body of the stopping
member is disposed in front of the shaft 87a. The lock lever 88
in Example 1 is constituted by a plate of a magnetic sub-
stance. The lock lever 88 has a base end portion 88a supported
rotatably on a frame of the lock member 86.

A tension spring 89 as an example of an urging member is
supported on the base end of the lock lever 88. The tension
spring 89 pulls the base end side of the lock lever 88. Accord-
ingly, the lock lever 88 receives an elastic force of the tension
spring 89 as a force in a direction to leave the shaft 87a of the
solenoid 87.

A lock portion 885 as an example of a stopping portion is
formed in a distal end portion of the lock lever 88. The lock
portion 8854 is formed into a shape which is bent from the lock
lever 88 toward the to-be-locked member 81 side. The lock
portion 885 is formed to be able to be engaged with the step
surface 82a or 834 of the lock nail 82 or 83.

A cam 91 as an example of an operating member is dis-
posed on a front surface of the cam gear 73. The cam 91 in
Example 1 is formed into a columnar shape integral and
coaxial with the cam gear 73 so as to protrude from the front
of'the cam gear 73. In addition, the cam 91 is formed to be able
to make contact with the upper surface of the cam contact
portion 28d of the second lever 28.

A short diameter surface 91a whose diameter from the
shaft 72 serving as the center of rotation is extremely small is
provided as an example of a first engagement portion in the
outer circumferential surface of the cam 91. In addition, a
long diameter surface 915 whose diameter is extremely large
is provided as an example of a second engagement portion in
a position where the long diameter surface 9156 is shifted in
phase by 90 degrees from the short diameter surface 91a.
Each of the short diameter surface 91« and the long diameter
surface 9156 in Example 1 is formed into a so-called D-cut
shape, which is a shape cut off to be flat, so that the rotation
position thereof can be stabilized when the cam 91 makes
contact with the cam contact portion 284.

The short diameter portion 91a is formed correspondingly
to a position in which the cam 91 makes contact with the cam
contact portion 284 when the lock portion 885 makes contact
with the step surface 82a of the first lock nail 82. On the other
hand, the long diameter portion 915 is formed correspond-
ingly to a position in which the cam 91 makes contact with the
cam contact portion 284 when the lock portion 885 makes
contact with the step surface 83a of the second lock nail 83.
(Description about Exit Roll Contact/Separation Operation)

FIGS. 6A to 6D are explanatory views of motion of the
lifting gear in Example 1. FIG. 6A is an explanatory view of
an initial position. FIG. 6B is an explanatory view in which
the solenoid turns ON in the state shown in FIG. 6A. FIG. 6C
is an explanatory view in which the lifting gear rotates in the
state shown in FIG. 6B so as to turn OFF the solenoid. FIG.
6D is an explanatory view of a state in which the lifting gear
rotates in the state shown in FIG. 6C so as to bring the lock
lever into contact with the second lock nail.

FIGS. 7A to 7D are explanatory views of the motion of the
lifting gear following FIG. 6D. FIG. 7A is an explanatory
view of a state in which the lifting gear rotates in the state
shown in FIG. 6D so as to separate the driven roll from the
driving roll. FIG. 7B is an explanatory view in which the
solenoid turns ON in the state shown in FIG. 7A. FIG. 7C is
an explanatory view in which the lifting gear rotates in the
state shown in FIG. 7B so as to turn OFF the solenoid. FIG.
7D is an explanatory view of a state in which the lifting gear
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rotates in the state shown in FIG. 7C so as to bring the lock
lever into contact with the first lock nail.

In FIGS. 4A and 4B and FIGS. 6A to 6D, the solenoid 87
is OFF when the lifting gear 71 in Example 1 is in the initial
position. Accordingly, the lock lever 88 moves to an engage-
ment position shown in FIG. 6A due to the elastic force of the
tension spring 89. Therefore, the lock lever 88 is retained in
contact with the first lock nail 82. Thus, the lock gear 74 is
retained in the state shown in FIG. 6A.

On this occasion, the short diameter surface 914 in the cam
gear 73 is in contact with the cam contact portion 284. The
short diameter surface 91a in Example 1 has a flat surface
shape. The posture of the short diameter surface 91a is stabi-
lized in the state in which the short diameter surface 91a is in
surface contact with the contact portion 284. Accordingly,
rotation of the cam gear 73 is restrained in accordance with
the contact between the short diameter surface 91a and the
contact portion 284. Thus, the cam gear 73 is also retained in
the state shown in FIG. 6A.

Incidentally, on this occasion, the elastic force of the tor-
sion spring 79 acts between the cam gear 73 and the lock gear
74.

Accordingly, in the initial position shown in FIG. 6A, the
firsttoothless portions 73¢ and 74¢ are retained to face the exit
gear 37. Accordingly, rotation force is not transmitted to the
lifting gear 71.

In addition, in FIG. 4B, the to-be-urged portion 28¢ of the
second lever 28 is pulled by the coil spring 29 in this state.
Accordingly, the lifting-up portion 285 is retained in the state
where the lifting-up portion 285 cannot lift up the to-be-
lifted-up portion 27a. Accordingly, the driven roll 22 is
retained in contact with the driving roll 21 due to the coil
spring 26.

When the solenoid 87 turns ON in the state shown in FIG.
6A, the lock lever 88 is separated from the first lock nail 82 in
FIGS. 6A and 6B. Accordingly, the lock gear 74 is in a
rotatable state. Accordingly, the elastic force of the torsion
spring 79 acts on the lock gear 74, which rotates in the rotation
direction Ya. Accordingly, the first gear portion 74a of the
lock gear 74 is engaged with the exit gear 37, as shown in FIG.
6B.

When the first gear portion 74a of the lock gear 74 is
engaged with the exit gear 37, the lock gear 74 rotates in
accordance with rotation of the exit gear 37 in FIGS. 6B and
6C. When the lock gear 74 rotates, the lock gear 74 rotates
relatively to the cam gear 73 in the range where the pin 76 is
located inside the guide groove 77. When the pin 76 makes
contact with an end of the guide groove 77, the rotation force
is also transmitted to the cam gear 73. Accordingly, the cam
gear 73 also begins to rotate, as shown in FIG. 6C. When the
cam gear 73 begins to rotate, the first gear portion 73a of the
cam gear 73 is engaged with the exit gear 37. Accordingly, the
cam gear 73 and the lock gear 74 rotate due to the first gear
portions 73a and 74a engaged with the exit gear 37.

On this occasion, the cam 91 also rotates so that the contact
position of the cam 91 with the contact portion 284 can
change from the short diameter surface 91a toward the long
diameter surface 91b. Accordingly, the second lever 28
begins to rotate around the shaft portion 28a. Accordingly, the
lifting-up portion 285 begins to lift up the to-be-lifted-up
portion 27a so that the driven roll 22 can begin to be separated
from the driving roll 21.

In addition, when the lock gear 74 rotates correspondingly
to a separation time t4 which will be described later, the
solenoid 87 turns OFF in FIG. 6C. Accordingly, the lock lever
88 moves to an engagement position shown in FIG. 6D due to
the elastic force of the tension spring 89.
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When the cam gear 73 and the lock gear 74 rotate, the first
gear portion 74a of the lock gear 74 rotating ahead is sepa-
rated from the exit gear 37 in FIG. 6C and FIG. 6D. Accord-
ingly, the rotation force is not imparted to the lock gear 74
anymore. On this occasion, the cam gear 73 keeps on rotating
because the first gear portion 73« is still engaged with the exit
gear 37. Accordingly, when the cam gear 73 rotates, the lock
gear 74 is pushed in the rotation direction through the torsion
spring 79. On this occasion, the lock lever 88 moves to the
engagement position. Accordingly, the lock gear 74 rotates
until the lock gear 74 is stopped by the second lock nail 83
coming into contact with the lock lever 88.

When the subsequent cam gear 73 rotates, the first gear
portion 73a is also separated from the exit gear 37 in FIG. 6D
and FIG. 7A. On this occasion, the corner of the long diameter
surface 915 goes beyond the contact portion 284 of the second
lever 28. Accordingly, the cam 91 goes beyond the dead
center, so that the cam 91 and the cam gear 73 can rotate until
the long diameter surface 916 makes contact with the cam
contact portion 28d due to the elastic force of the coil spring
29. Incidentally, the lock gear 74 is stopped by the lock lever
88.

Accordingly, as shown in FIG. 7A, the driven roll 22 is
retained to be separated from the driving roll 21 in the state in
which the long diameter surface 915 is in contact with the cam
contact portion 28d.

When the solenoid 87 turns ON in the state shown in FIG.
7A, the lock gear 74 and the cam gear 73 rotate sequentially
in the same manner as in the case of FIG. 6B to FIG. 6D and
return to the initial position shown in FIG. 6A, in FIG. 7A to
FIG. 7D. That is, the driven roll 22 returns to a contact state
with the driving roll 21.

(Description about Control Portion in Example 1)

FIG. 8 is a block diagram showing respective functions
provided by a control portion of the image forming apparatus
in Example 1.

In FIG. 8, a controller C as an example of a control portion
belonging to the copying machine U has an input/output
interface I[/O which, for example, inputs/outputs a signal
from/to the outside. In addition, the controller C has an ROM
(Read Only Memory) in which programs and information etc.
for performing necessary processing are stored. In addition,
the controller C has an RAM (Random Access Memory) for
temporarily storing necessary data. In addition, the controller
C has a CPU (Central Processing Unit) which performs pro-
cessing in accordance with the programs stored in the ROM
etc. Accordingly, the controller C in Example 1 is constituted
by a small-sized information processing device, i.e. a so-
called microcomputer. Accordingly, the controller C can
implement various functions by executing the programs
stored in the ROM etc.

(Signal Output Elements Connected to Controller C)

The controller C of the printer portion Ul receives output
signals from signal output elements such as the user interface
U0 and the sensors 16 to 18.

U0: User Interface

The user interface U0 includes a power button U01 as an
example of a power-on portion, a display panel U02 as an
example ofa display portion, a start button U03 as an example
of'an operation start input member, a numeric keypad U04 as
an example of a numeric input member, other not-shown
input buttons, etc.

The pre-register sensor 16 detects a document Gi which has
been conveyed to the vicinity of the takeaway rolls 3.

The register sensor 17 detects the document Gi which has
passed through the document register rolls 4.
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The discharge sensor 18 detects the document Gi which has
been conveyed toward the exit roll 8.

(Control Elements Connected to Controller C)

The controller C is connected to a driving source driving
circuit D1, an automatic feeder driving circuit D2, a solenoid
driving circuit D3, a power supply circuit E, and other not-
shown control elements. The controller C outputs control
signals to the respective circuits D1 to D3 and E etc.

D1: Driving Source Driving Circuit

The driving source driving circuit D1 drives a main motor
M1 as an example of a driving source to drive and rotate the
photosensitive drum PR, a developing agent retainer of the
development device G, a transfer belt TB, the heating roll Fh
of the fixation device F, the conveyance rolls Ra, etc.

D2: Automatic Feeder Driving Circuit

The automatic feeder driving circuit D2 as an example of a
document conveyance device driving circuit controls driving
of the motor unit M2 to drive and rotate the respective rolls 1
to 8 of the automatic feeder 3.

D3: Solenoid Driving Circuit

The solenoid driving circuit D3 as an example of a contact/
separation driving circuit controls driving of the solenoid 87
to control movement of the lock lever 88.

E: Power Supply Circuit

The power supply circuit E has a development power sup-
ply circuit E1, a charging power supply circuit E2, a transfer
power supply circuit E3, and a fixation power supply circuit

E1: Development Power Supply Circuit

The development power supply circuit E1 applies a devel-
opment voltage to the developing agent retainer of the devel-
opment device G.

E2: Charging Power Supply Circuit

The charging power supply circuit E2 applies a charging
voltage to the charging roll CR.
E3: Transfer Power Supply Circuit

The transfer power supply circuit E3 applies a transfer
voltage to the transfer roll TR.

E4: Fixation Power Supply Circuit

The fixation power supply circuit E4 supplies heating elec-
tric power to a heating member of the heating roll Fh of the
fixation device F.

(Function of Controller C)

The controller C has a function of executing processing in
accordance with input signals from the signal output elements
and outputting control signals to the respective control ele-
ments. That is, the controller C has the following functions.
C1: Image Formation Control Unit

An image formation control unit C1 controls reading of an
image in the scanner portion U2, driving of the respective
members of the copying machine U, respective voltage appli-
cation timings, etc., to execute a job which is an image form-
ing operation.

C2: Driving Source Control Unit

A driving source control unit C2 controls driving of the
main motor M1 through the driving source driving circuit D1
to control driving of the photosensitive drum PR etc.

C3: Power Supply Circuit Control Unit

A power supply circuit control unit C3 controls the respec-
tive power supply circuits E1 to E4 to control the voltages
applied to the respective members and electric power sup-
plied to the respective members.

C4: Document Conveyance Control Unit

A document conveyance control unit C4 as an example of
a discharge member control unit controls driving of the
respective rolls 1 to 8 of the automatic feeder U3 through the
automatic feeder driving circuit D2. The document convey-
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ance control unit C4 in Example 1 rotates the motor unit M2
forward as soon as a job for reading a single side of a docu-
ment Gi is started based on an input to the user interface U0.
The document conveyance control unit C4 once stops the
motor unit M2 as soon as the front end of the document Gi
arrives at the position of the pre-register sensor 17. Then, the
document conveyance control unit C4 drives the motor unit
M2 again in accordance with timing when the document Gi is
conveyed to the image reading position 6. The document
conveyance control unit C4 stops the motor unit M2 when the
job is completed.

In addition, the document conveyance control unit C4 in
Example 1 rotates the motor unit M2 forward when a job for
reading double sides of a document Gi is started. The docu-
ment conveyance control unit C4 rotates the motor unit M2
backward as soon as the rear end of the document Gi is
detected by the discharge sensor 18. Accordingly, after the
conveyance direction of the fort and rear of the document Gi
is reversed, the document Gi is conveyed to the reversal
passage 11. In addition, the document conveyance control
unit C4 changes the rotation of the motor unit M2 from
backward rotation to forward rotation as soon as the docu-
ment Gi which has been conveyed through the reversal pas-
sage 11 is detected by the pre-register sensor 16 and arrives at
the takeaway rolls 3. Incidentally, in Example 1, in the case of
double-side reading, the document conveyance control unit
C4 further conveys the document Gi to the reversal passage 11
after the double-side reading so that the sequence of docu-
ments loaded in the document discharge tray TG2 can remain
unchanged. That is, the document Gi is made to pass through
the reversal passage 11 twice and pass through the image
reading position 6 three times in total.

C5: Contact/Separation Control Unit

A contact/separation control unit C5 has an initial position
restoration unit C5A, a reading control unit C5B, and a timer
TM. The control/separation control unit C5 controls the lock
lever 88 through the solenoid 87 to control contact/separation
between the driving roll 21 and the driven roll 22.

C5A: Initial Position Restoration Unit

The initial position restoration unit C5A has a power-on
determination unit C5A1 as an example of a restoration tim-
ing determination unit, a first time storage unit C5A2 as an
example of a first rotation amount storage unit, a second time
storage unit C5A3 as an example of a second rotation amount
storage unit, and a third time storage unit C5A4 as an example
of a third rotation amount storage unit. The initial position
restoration unit C5A in Example 1 restores the position of the
lifting gear 71 to an initial position which has been set in
advance. In Example 1, the initial position is set as the posi-
tion of the lifting gear 71 in which the lock lever 88 makes
contact with the first lock nail 82 and the driving roll 21 makes
contact with the driven roll 22.

C5A1: Power-on Determination Unit

The power-on determination unit C5A1 determines
whether or not it is an event of power-on, which is an example
of a restoration timing to the initial position. The power-on
determination unit C5A1 in Example 1 determines whether it
is an event of power-on or not, based on a power-on flag FL.1
whose value is initialized to “0” when power is OFF.

C5A2: First Time Storage Unit

The first time storage unit C5A2 stores a first time t1
corresponding to a first rotation amount from the long diam-
eter surface 915 to the short diameter surface 91a in the
rotation direction of the lifting gear 71. Incidentally, in
Example 1, the first rotation amount is set as a %4 turn, i.e. 270
degrees. Accordingly, the first time t1 is set as a time when the
lifting gear 71 can rotate to make a ¥ turn.
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C5A3: Second Time Storage Unit

The second time storage unit C5A3 stores a second time t2
corresponding to a second rotation amount from the short
diameter surface 91a to the long diameter surface 915 in the
rotation direction of the lifting gear 71. Incidentally, in
Example 1, the second rotation amount is set as a %2 turn, i.e.
180 degrees. Accordingly, the second time t2 is set as a time
when the lifting gear 71 can rotate to make a 2 turn.

C5A4: Third Time Storage Unit

The third time storage unit C5A4 stores a third time t3
corresponding to a third rotation amount which is obtained by
subtracting the second rotation amount from a rotation
amount corresponding to one turn in the rotation direction of
the lifting gear 71. Incidentally, in Example 1, the third rota-
tion amount is set as a 2 turn, i.e. 180 degrees. Accordingly,
the third time t3 is set as a time when the lifting gear 71 can
rotate to make a % turn.

Incidentally, when power is on, the initial position restora-
tion unit C5A in Example 1 turns OFF the solenoid 87 to
thereby move the lock lever 88 to an engagement position
where the lock lever 88 can make contact with the lock nail 82
or 83. When the first time t1 elapses, the initial position
restoration unit C5A turns ON the solenoid 87 to thereby
move the lock lever 88 to a release position where the lock
lever 88 is separated from the lock nail 82 or 83. When the
second time 12 elapses, the initial position restoration unit
C5A turns OFF the solenoid 87 to thereby move the lock lever
88 to the engagement position. When the third time t3 elapses,
the initial position restoration unit C5A completes the resto-
ration operation to the initial position.

C5B: Reading Control Unit

The reading controlunit C5B has a separation timing deter-
mination unit C5B1, a separation time storage unit C5B2, a
contact timing determination unit C5B3, and a contact time
storage unit C5B4. The reading control unit C5B controls
contact/separation between the driving roll 21 and the driven
roll 22 when an image of a document Gi is read.

C5B1: Separation Timing Determination Unit

The separation timing determination unit C5B 1 deter-
mines whether it is the timing to separate the driving roll 21
and the driven roll 22 from each other or not. As soon as the
motor unit M2 has changed its rotation from backward rota-
tion to forward rotation in a double-side reading operation,
the separation timing determination unit C5B1 in Example 1
determines that it is the timing to separate the driving roll 21
and the driven roll 22 from each other.

C5B2: Separation Time Storage Unit

The separation time storage unit C5B2 stores a separation
time t4, which is a time to turn ON the solenoid 87, in order to
separate the driving roll 21 and the driven roll 22 from each
other. In Example 1, the separation time t4 is set in advance as
atime having a range in which the first lock nail 82 has passed
through the position of the lock level 88 but the second lock
nail 83 has not arrived at the position of the lock lever 88 in
accordance with rotation of the lifting gear 71.

C5B3: Contact Timing Determination Unit

The contact timing determination unit C5B3 determines
whether it is the timing to bring the driving roll 21 and the
driven roll 22 into contact with each other or not. The contact
timing determinationunit C5B3 in Example 1 determines that
it is the timing to bring the driving roll 21 and the driven roll
22 into contact with each other as soon as the discharge sensor
18 has detected the front end of the document Gi in the state
in which the driving roll 21 and the driven roll 22 are sepa-
rated from each other.
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C5B4: Contact Time Storage Unit

The contact time storage unit C5B4 stores a contact time t5,
which is a time to turn ON the solenoid, in order to bring the
driving roll 21 and the driven roll 22 into contact with each
other. In Example 1, the contact time t5 is set in advance as a
time having a range in which the second lock nail 83 has
passed through the position of the lock lever 88 but the first
lock nail 82 has not arrived at the position of the lock lever 88
in accordance with the rotation of the lifting gear 71.

TM: Timer

The timer TM as an example of a time counting unit counts
the respective times t1 to t5.

(Description about Flow Chart of Example 1)

Next, the flow of control in the copying machine U accord-
ing to Example 1 will be described in accordance with a
so-called flow chart.

(Description about Flow Chart of Exit Roll Contact/Separa-
tion Process in Example 1)

FIG. 9 is an explanatory view of a flow chart of an exit roll
contact/separation process in Example 1.

A process of respective steps ST in the flow chart of FIG. 9
is carried out in accordance with a program stored in the
controller C of the copying machine U. In addition, this
process can be executed in parallel with other various pro-
cesses of the copying machine U.

The flow chart shown in FIG. 9 is started when the copying
machine U is powered on.

In a step ST1 of FIG. 9, it is determined whether the
power-on flag FL1 is “0” or not. If Yes (Y), the processing
flow goes to a step ST2. If No (N), the processing flow goes to
a step ST9.

In the step ST2, the following processes (1) and (2) are
executed. Then, the processing flow goes to a step ST3.

(1) Begin to rotate the motor unit M2 forward

On this occasion, the solenoid 87 is retained in an OFF
state.

(2) Set a first time t1 in the timer TM

In the step ST3, it is determined whether the time in the
timer TM is up or not. That is, it is determined whether the
first time t1 has elapsed or not. If Yes (Y), the processing flow
goes to a step ST4. If No (N), the processing flow repeats the
step ST3.

In the step ST4, the following processes (1) and (2) are
executed. Then, the processing flow goes to a step ST5.

(1) Turn ON the solenoid 87
(2) Set a second time t2 in the timer TM

In the step ST5, it is determined whether the time in the
timer TM is up or not. That is, it is determined whether the
second time t2 has elapsed or not. If Yes (Y), the processing
flow goes to a step ST6. If No (N), the processing tlow repeats
the step ST5.

In the step ST6, the following processes (1) and (2) are
executed. Then, the processing flow goes to a step ST7.

(1) Turn OFF the solenoid 87
(2) Set a third time t3 in the timer TM

In the step ST7, it is determined whether the time in the
timer TM is up or not. That is, it is determined whether the
third time t3 has elapsed ornot. If Yes (YY), the processing flow
goes to a step ST8. If No (N), the processing flow repeats the
step ST7.

In the step ST8, the following processes (1) and (2) are
executed. Then, the processing flow goes to the step ST9.
(1) Stop the motor unit M2
(2) Set the power-on flag FL. as “1”

In the step ST9, it is determined whether a job has been
started or not. If Yes (Y), the processing flow goes to a step
ST10. If No (N), the processing flow repeats the step ST9.
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In the step ST10, it is determined whether double-side
reading of a document Gi is performed or not based on an
input into the user interface U0. If No (N), the processing flow
goes to a step ST11. If Yes (Y), the processing flow goes to a
step ST12.

In the step ST11, it is determined whether the job has been
completed ornot. [f Yes (Y), the processing flow returns to the
step ST1. If No (N), the processing flow repeats the step
ST11.

In the step ST12, it is determined whether the motor unit
M2 has begun to rotate backward or not. If Yes (Y), the
processing tlow goes to a step ST13. If No (N), the processing
flow repeats the step ST12.

In the step ST13, it is determined whether the motor unit
M2 has begun to rotate forward or not. If Yes (Y), the pro-
cessing flow goes to a step ST14. If No (N), the processing
flow repeats the step ST13.

In the step ST14, the following processes (1) and (2) are
executed. Then, the processing flow goes to a step ST15.

(1) Turn ON the solenoid 87
(2) Set a separation time t4 in the timer TM and begin to count
the separation time t4

In the step ST15, it is determined whether the time in the
timer TM is up or not. That is, it is determined whether the
separation time t4 has elapsed or not. If Yes (Y), the process-
ing flow goes to a step ST16. If No (N), the processing flow
repeats the step ST15.

In the step ST16, the solenoid 87 is turned OFF. Then, the
processing flow goes to a step ST17.

In the step ST17, it is determined whether the discharge
sensor 18 has been turned ON or not. That is, it is determined
whether the discharge sensor 18 has detected the front end of
the document Gi or not. If Yes (Y), the processing flow goes
to a step ST18. If No (N), the processing flow repeats the step
ST17.

In the step ST18, the following processes (1) and (2) are
executed. Then, the processing flow goes to a step ST19.

(1) Turn ON the solenoid 87
(2) Set a contact time 5 in the timer TM and begin to count the
contact time t5

In the step ST19, it is determined whether the time in the
timer TM is up or not. That is, it is determined whether the
contact time t5 has elapsed or not. If Yes (Y), the processing
flow goes to a step ST20. If No (N), the processing flow
repeats the step ST19.

In the step ST20, the solenoid 87 is turned OFF. Then, the
processing flow goes to a step ST21.

In the step ST21, it is determined whether the job has been
completed or not. If No (N), the processing flow returns to the
step ST12. If' Yes (Y), the processing flow returns to the step
ST1.

(Function of Automatic Feeder U3)

When it is the time to feed paper in the automatic feeder U3
having the aforementioned configuration in Example 1, the
motor unit M2 rotates forward. In accordance with this, the
nudger roll 1 extracts documents Gi stored in the document
tray TG1. The document separation rolls 2 separate the docu-
ments Gi extracted by the nudger roll 1 one by one. The
takeaway rolls 3 convey the documents Gi separated one by
one by the document separation rolls 2. The document regis-
ter rolls 4 deliver each of the documents Gi toward the down-
stream-side document reading position 6 in accordance with
timing. The out rolls 7 convey the document Gi which has
beenread as an image in the image reading position 6, toward
the downstream side.

Inthe case of single-side reading, the exit roll 8 conveys the
document Gi toward the document discharge tray TG2.
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In the case of double-side reading, when the downstream
end of the document Gi in the conveyance direction passes
through the discharge sensor 18, the motor unit M2 rotates
backward. Accordingly, after the conveyance direction of the
front and rear of the document Gi is reversed, the document
Gi is conveyed toward the document reversal passage 11. The
document Giwhich has passed through the document reversal
passage 11 is conveyed toward the takeaway rolls 3 again.

When the document Gi is conveyed to the takeaway rolls 3,
the motor unit M2 changes its rotation from backward rota-
tion to forward rotation. On this occasion, the solenoid 87 is
operated to separate the driving roll 21 and the driven roll 22
of the exit roll 8 from each other via the states shown in FIG.
6A to FIG. 6D and FIG. 7A. Accordingly, when the motor unit
M2 rotates forward, the document Gi may be pulled from
both ends by the exit roll 8 and the takeaway rolls 3. However,
in Example 1, the driving roll 21 and the driven roll 22 of the
exit roll 8 are separated from each other. Therefore, the docu-
ment Gi can be prevented from being pulled from both ends
by the exit roll 8 and the takeaway rolls 3.

When the motor unit M2 begins to rotate forward, the
takeaway rolls 3, the document register rolls 4, the out rolls 7
and the exit roll 8 begin to rotate forward. The document Gi
which has been conveyed by the takeaway rolls 3 etc. passes
through the image reading position 6 in the state in which the
document Gi has been reversed inside out. Thus, an image of
a second side of the document Gi can be read.

When the front end of the document Gi whose second side
image has been read passes through the discharge sensor 18,
the solenoid 87 is operated as in FIG. 6C and FIG. 6D.
Accordingly, the driving roll 21 and the driven roll 22 make
contact with each other via the states shown in FIG. 7A to
FIG. 7D and FIG. 6A. Accordingly, the document Gi which
has come near to the exit roll 8 is conveyed by the exit roll 8.

Here, document jamming may occur in the automatic
feeder U3. When a user removes a jammed document, the
lifting gear 71 may rotate, for example, due to the user’s
finger making contact with the lifting gear 71. When a work
for removing the jammed document is performed in a power-
off state, it is difficult to detect whether the lifting gear has
rotated or not because control cannot be performed, for
example, to apply brake to the lifting gear 71. When the
rotation position of the lifting gear 71 is unknown, there is a
fear that an operation of contacting/separating the driving roll
21 and the driven roll 22 with/from each other cannot be
performed or such contact and separation may be replaced by
each other. To solve this problem, in the background-art con-
figuration, a sensor for detecting the rotation position of the
lifting gear is used to return the rotation position to the initial
position which has been set in advance. However, when such
asensor is used, there is a problem that the manufacturing cost
increases.

FIGS. 10A to 10C are explanatory views of the operation
for restoring the position of the lifting gear to the initial
position in Example 1. FIG. 10A is an explanatory view in
which the lock lever is located on the downstream side of the
first lock nail in a power-on state. FIG. 10B is an explanatory
view in which the lock lever is located on the upstream side of
the second lock nail in a power-on state. FIG. 10C is an
explanatory view in which the lock lever is located on the
upstream side of the first lock nail and on the downstream side
of the second lock nail in a power-on state.

On the other hand, the process of the steps ST2 to ST8 is
performed to restore the position of the lifting gear 71 in
Example 1 to the initial position in a power-on state. When,
for example, the lock lever 88 is located in a position (i) in
FIG. 10A, the process of the steps ST2 and ST3 is performed
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to move the lock lever 88 to a position (ii). The process of the
steps ST4 and ST5 is performed to move the lock lever 88 to
a position (iii). The process of the steps ST6 and ST7 is
performed to move the lock lever 88 to a position (iv). Even
when the lock lever 88 is located in a position (i) in FIG. 10B
orin a position (i) in FIG. 10C, the process of the steps ST2 to
ST8 can be performed in the same manner to move the lock
lever 88 to a position (iv), i.e. the initial position.

Accordingly, in Example 1 in which the restoration process
to the initial position is performed, it is possible to restore the
position of the lifting gear 71 to the initial position surely even
without installation of any sensor for detecting the rotation
position of the lifting gear 71. Accordingly, it is possible to
suppress the manufacturing cost in Example 1, in comparison
with that in the background-art configuration in which the
sensor is used.

(Modifications)

Although the Example of the invention has been described
above in detail, the invention is not limited to the aforemen-
tioned Example but may be modified variously within the
spirit and scope of the invention described in the scope of
claims. Modifications (HO1) to (HO7) of the invention may be
exemplified as follows.

(HO1) Although the copying machine U as an example of an
image forming apparatus has been exemplified in the
Example, the invention is not limited thereto but may be
applied to a printer, a facsimile machine or a complex
machine etc. having these functions. In addition, the inven-
tion is not limited to an image forming apparatus for mono-
chrome development but may be formed as a so-called color
image forming apparatus for multicolor development.

(HO02) Although it is desirable that the Example has the con-
figuration that the document Gi whose second side has been
read passes through the reversal passage 11 again, the docu-
ment Gi whose second side has been read may be conveyed
not to the reversal passage 11 but to the document discharge
tray TG2.

(HO03) Although the configuration of the transmission system
in which the document register rolls 4 and the out rolls 7 also
rotate backward during backward rotation of the exit roll 8
has been exemplified in the Example, the invention is not
limited thereto. For example, driving of the document register
rolls 4 or the out rolls 7 may be transmitted not through the
seventh intermediate gear 46 but through the eleventh inter-
mediate gear 66. Thus, the document register rolls 4 or the out
rolls 7 can keep on rotating in the same rotation direction and
in the same manner as the takeaway rolls 3 regardless of
whether the motor unit M2 is rotated forward/backward. In
addition, although it is desirable that all the rolls 1 to 8 are
driven by one motor unit M2, configuration may be made in
such a manner that, for example, only the exit roll 8 is driven
by one motor which can rotate forward and backward while
the other rolls 1 to 7 are driven by another motor which can
rotate only forward. In addition, the number or location rela-
tion of gears in the transmission system is not limited to that
in the exemplified configuration but any change may be made
in accordance with the design or specification etc. For
example, the number or locations of gears may be changed.

(HO4) In the Example, the installation positions of the sensors
16 to 18 and control based on these sensors 16 to 18 may be
changed suitably in accordance with the design or specifica-
tion.

(HO5) Although the configuration in which the angle formed
between the first lock nail 82 and the second lock nail 83 is set
as 90 degrees has been exemplified in the Example, the inven-
tion is not limited thereto. The angle formed between the first
lock nail 82 and the second lock nail 83 may be set as any
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angle except 180 degrees in accordance with the design or
specification etc. Incidentally, when the angle formed thus is
changed, the gear portions 73a, 73b, 74a and 745 and the first
to third rotation amounts may be changed correspondingly.
(HO6) Although the configuration in which a pair of gears
having toothless portions is used as the lifting gear 71 has
been exemplified in the Example, the invention is not limited
thereto. For example, any configuration may be used so that
an electromagnetic clutch and gears can be combined to
change over between transmission and non-transmission of
the driving.

(HO7) Although the configuration in which the driven roll 22
is brought into contact with or separated from the driving roll
21 has been exemplified in the Example, the invention is not
limited thereto. For example, configuration may be made so
that the driving roll 21 can be brought into contact with or
separated from the driven roll 22. In addition, both the driving
roll 21 and the driven roll 22 may be moved in a direction to
come into contact with each other or leave each other.

EXAMPLE 2

FIG. 1 is an explanatory view of an image forming appa-
ratus according to Example 2 of the invention. Description
about FIG. 1 in Example 1 is also applied to Example 2.
Therefore, description of FIG. 1 will be omitted here.
(Description of Image Forming Operation)

Description about the image forming operationin Example
1 is also applied to Example 2. Therefore, description of the
image forming operation will be omitted here.

(Description about Automatic Feeder U3)

FIG. 2 is an enlarged explanatory view of a main part of a
document conveyance device according to Example 2.
Description about FIG. 2 and Description about the automatic
feeder U3 in Example 1 are also applied to Example 2. There-
fore, description of FIG. 2 and description of the automatic
feeder U3 will be omitted here.

(Description about Transmission System of Document Con-
veyance Device)

FIGS. 11A and 11B are explanatory views of a transmis-
sion system of the document conveyance device in Example
2. FIG. 11A is a perspective view. FIG. 11B is a view seen
from the direction of an arrow I1IB of FIG. 11A.

In FIGS. 11A and 11B, an exit roll 8 in Example 2 has a
driving roll 21 as an example of a driving member disposed on
the lower side. A driven roll 22 as an example of a driven
member is disposed above the driving roll 21. A shaft of the
driven roll 22 is supported rotatably on a distal end of an arm
23 serving as an example of a support member. A base end of
the arm 23 is supported rotatably on a support shaft 24 extend-
ing in the front/rear direction. A pressing support portion 23a
is formed in a base end portion of the arm 23. One end of acoil
spring 26 as an example of a pressing member is supported on
the pressing support portion 23a. The coil spring 26 urges the
pressing support portion 23a upward. Accordingly, the driven
roll 22 is pressed against the driving roll 21 by the force of the
coil spring 26.

Incidentally, the material of the driving roll 21 in Example
2 is selected and high friction treatment is applied to the
surface of the driving roll 21 so that a friction coefficient ul
between the driving roll 21 and each of documents Gi and a
friction coefficient p2 between adjacent ones of the docu-
ments Gi satisfy the relation u1>p2. That is, the driving roll 21
is formed to satisfy the relation u1>u2 even for the documents
Gi which have the largest friction coefficient u2 among paper
kinds of documents Gi which can be used by the automatic
feeder 3.
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In addition, the exit roll 8 in Example 2 does not have a
configuration in which the driving roll 21 and the driven roll
22 can be brought into contact with each other or separated
from each other as in the background art.

A motor unit M2 as an example of a driving source is
supported on a rear portion of the automatic feeder U3. Inci-
dentally, the motor unit M2 in Example 2 is constituted by a
motor unit which can rotate forward and backward.

A driving gear 32 as an example of a gear is supported on
an output shaft 31 of the motor unit M2. A first intermediate
gear 33 as an example of a gear is engaged with the driving
gear 32. A second intermediate gear 34 as an example of a
gear is supported on the same shaft for the first intermediate
gear 33. A third intermediate gear 36 as an example of a gear
is engaged with the second intermediate gear 34.

An exit gear 37 as an example of a gear is engaged with the
third intermediate gear 36. The exit gear 37 is supported on a
rear end of a shaft 38 of the driving roll 21 of the exit roll 8. In
Example 2, a torque limiter 39 serving as an example of an
allowing member and as an example of a driving cutting-off
member is supported between the shaft 38 of the driving roll
21 and the exit gear 37. When a torque of the torque limiter 39
not higher than a rotation force which has been set in advance,
i.e. a torque which has been set in advance acts between the
shaft 38 and the exit gear 37, a driving force transmitted from
the motor unit M2 to the exit gear 37 is transmitted to the shaft
38. Accordingly, the driving roll 21 rotates. On the other hand,
when the torque of the torque limiter 39 higher than the torque
which has been set in advance acts between the shaft 38 and
the exit gear 37, the driving force transmitted to the exit gear
37 is not transmitted to the shaft 38. That is, the driving force
transmitted from the motor unit M2 is cut off by the torque
limiter 39.

Incidentally, a fourth intermediate gear 41 as an example of
a gear is engaged with the third intermediate gear 36. A fifth
intermediate gear 42 as an example of a gear is supported on
the same shaft for the fourth intermediate gear 41 through a
clutch serving as an example of a driving changeover mem-
ber. A sixth intermediate gear 43 as an example of a gear is
engaged with the fifth intermediate gear 42. A not-shown gear
of a shaft of the document separation roll 2 is engaged with
the sixth intermediate gear 43. Incidentally, configuration is
made so that the driving can be transmitted from the docu-
ment separation roll 2 to the nudger roll 1 through the not-
shown gear.

In addition, a seventh intermediate gear 46 as an example
of a gear is engaged with the second intermediate gear 34. A
first pulley 47 as an example of a rotation transmission mem-
ber is supported on the same shaft for the seventh intermedi-
ate gear 46 and in front of the seventh intermediate gear 46. A
second pulley 48 as an example of a rotation transmission
member is disposed under the first pulley 47. The second
pulley 48 is supported on a driving shaft 49 of the out rolls 7.

A third pulley 51 as an example of a rotation transmission
member is disposed on the left of the second pulley 48. A
fourth pulley 52 as an example of a rotation transmission
member is disposed on the left of the third pulley 51. The
fourth pulley 52 is supported on a driving shaft 53 of the
document register rolls 4.

A fifth pulley 54 as an example of a rotation transmission
member is disposed on an upper right side of the fourth pulley
52. A transmission belt 56 as an example of a rotation trans-
mission member is laid around the respective pulleys 47 to 54.

An eighth intermediate gear 61 as an example of a gear is
supported on the same shaft for the seventh intermediate gear
46 and in the rear of the seventh intermediate gear 46. A swing
arm 62 as an example of a changeover member is supported
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on the shaft of the seventh intermediate gear 46, the first
pulley 47 and the eighth intermediate gear 61. A center por-
tion of the swing arm 62 is supported rotatably on the shaft of
the seventh intermediate gear 46 etc.

A ninth intermediate gear 63 as an example of a gear is
supported on an upper portion of the swing arm 62. In addi-
tion, a tenth intermediate gear 64 as an example of a gear is
supported on a lower portion of the swing arm 62. Both the
ninth intermediate gear 63 and the tenth intermediate gear 64
are engaged with the eighth intermediate gear 61.

An eleventh intermediate gear 66 as an example of a gear is
disposed on the left of the eighth intermediate gear 61. The
eleventh intermediate gear 66 is supported on a shaft 67 of the
takeaway rolls 3.

In FIG. 11B, a twelfth intermediate gear 69 as an example
of'a gear is supported rotatably on a rear portion of a shaft 68
of the third pulley 51. The twelfth intermediate gear 69 is
engaged with the eleventh intermediate gear 66.

When the motor unit M2 is driven and rotated forward, the
respective gears 32 to 69 are rotated on the swing arm 62 in a
direction designated by arrows of solid lines in FIG. 11A.
Accordingly, the ninth intermediate gear 63 and the tenth
intermediate gear 64 move along the outer circumference of
the eighth intermediate gear 61, resulting in a state shown in
FIG. 11A and FIG. 11B. Accordingly, the ninth intermediate
gear 63 is engaged with the eleventh intermediate gear 66 and
the tenth intermediate gear 64 is separated from the twelfth
intermediate gear 69.

On the other hand, when the motor unit M2 is driven and
rotated backward, the respective gears 32 to 69 are rotated in
directions designated by arrows of broken lines in FIG. 11A.
Accordingly, the ninth intermediate gear 63 and the tenth
intermediate gear 64 move along the outer circumference of
the eighth intermediate gear 61. The ninth intermediate gear
63 is separated from the eleventh intermediate gear 66 and the
tenth intermediate gear 64 is engaged with the twelfth inter-
mediate gear 69.

A driving transmission system 31 to 69 in Example 2 is
constituted by the respective members referred to by the
numerals 31 to 69.

Accordingly, when the motor unit M2 is driven and rotated
forward, the forward rotation is transmitted from the driving
gear 32 to the exit gear 37 through the intermediate gears 33
to 36 in the driving transmission system 31 to 69 in Example
2. Accordingly, the driving roll 21 of the exit roll 8 rotates in
a direction to convey a document Gi toward the document
discharge tray TG2. In addition, the rotation is transmitted to
the document register rolls 4 and the out rolls 7 through the
driving gear 32, the first intermediate gear 33, the second
intermediate gear 34, the seventh intermediate gear 46, the
pulleys 47 to 54 and the transmission belt 56 so that the
document register rolls 4 and the out rolls 7 can rotate in the
direction to convey the document Gi toward the downstream
side in the conveyance direction. Further, the rotation is trans-
mitted to the takeaway rolls 3 through the driving gear 32, the
first intermediate gear 33, the second intermediate gear 34,
the seventh intermediate gear 46, the eighth intermediate gear
61, the ninth intermediate gear 63, and the eleventh interme-
diate gear 66 so that the takeaway rolls 3 can rotate in the
direction to convey the document Gi toward the downstream
side in the conveyance direction. In addition, the rotation is
transmitted also to the document separation roll 2 or the
nudger roll 1 through the driving gear 32, the intermediate
rolls 33 to 36 and 41 to 43 so that the document separation roll
2 or the nudger roll 1 can rotate in the direction to convey the
document Gi toward the downstream side in the conveyance
direction. Incidentally, the rotation is transmitted to the docu-
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ment separation roll 2 or the nudger roll 1 when the clutch
provided in the fourth intermediate gear 41 is connected. The
rotation is not transmitted to the document separation roll 2 or
the nudger roll 1 when the clutch is disconnected.

In addition, when the motor unit M2 is rotated backward,
the driving is transmitted to the driving transmission system
31 to 69 in Example 2 in the same manner as when the motor
unit M2 is rotated forward so that the exit roll 8, the document
register rolls 4 and the out rolls 7 can rotate backward. On the
other hand, the rotation is transmitted to the takeaway rolls 3
through the driving gear 32, the first intermediate gear 33, the
second intermediate gear 34, the seventh intermediate gear
46, the eighth intermediate gear 61, the tenth intermediate
gear 64, the twelfth intermediate gear 69 and the eleventh
intermediate gear 66 so that the takeaway rolls 3 can rotate in
the same direction in which the document Gi is conveyed
toward the downstream side in the conveyance direction as
when the motor unit M2 is rotated forward. That is, the
takeaway rolls 3 in Example 2 rotate in the same rotation
direction regardless of whether the motor unit M2 is rotated
forward or backward. Incidentally, the clutch is disconnected
not to transmit the backward rotation to the document sepa-
ration roll 2 or the nudger roll 1 in Example 2.

(Description about Control Portion in Example 2)

FIG. 12 is a block diagram showing respective functions
provided by a control portion of the image forming apparatus
in Example 2.

InFIG. 12, acontroller C as an example of a control portion
belonging to a copying machine U has an input/output inter-
face 1/0 which, for example, inputs/outputs a signal from/to
the outside. In addition, the controller C has an ROM (Read
Only Memory) in which programs and information etc. for
performing necessary processing are stored. In addition, the
controller C has an RAM (Random Access Memory) for
temporarily storing necessary data. In addition, the controller
C has a CPU (Central Processing Unit) which performs pro-
cessing in accordance with the programs stored in the ROM
etc. Accordingly, the controller C in Example 2 is constituted
by a small-sized information processing device, i.e. a so-
called microcomputer. Accordingly, the controller C can
implement various functions by executing the programs
stored in the ROM etc.

(Signal Output Elements Connected to Controller C)

The controller C of the printer portion U1 receives output
signals from signal output elements such as a user interface
U0, sensors 16 to 18, etc.

U0: User Interface

The user interface U0 includes a power button U01 as an
example of a power-on portion, a display panel U02 as an
example ofa display portion, a start button U03 as an example
of'an operation start input member, a numeric keypad U04 as
an example of a numeric input member, other not-shown
input buttons, etc.

The pre-register sensor 16 detects a document Gi which has
been conveyed to the vicinity of the takeaway rolls 3.

The register sensor 17 detects the document Gi which has
passed through the document register rolls 4.

The discharge sensor 18 detects the document Gi which has
been conveyed toward the exit roll 8.

(Control Elements Connected to Controller C)

The controller C is connected to a driving source driving
circuit D1, an automatic feeder driving circuit D2, a power
supply circuit E, and other not-shown control elements. The
controller C outputs control signals to the respective circuits
D1 and D2 and E etc.
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D1: Driving Source Driving Circuit

The driving source driving circuit D1 drives a main motor
M1 as an example of a driving source to drive and rotate a
photosensitive drum PR, a developing agent retainer of a
development device G, a transfer belt TB, a heating roll Fh of
a fixation device F, conveyance rolls Ra, etc.

D2: Automatic Feeder Driving Circuit

The automatic feeder driving circuit D2 as an example of a
document conveyance device driving circuit controls driving
of the motor unit M2 to drive and rotate the respective rolls 1
to 8 of the automatic feeder 3.

E: Power Supply Circuit

The power supply circuit E has a development power sup-
ply circuit E1, a charging power supply circuit E2, a transfer
power supply circuit E3, and a fixation power supply circuit
E4.

E1: Development Power Supply Circuit

The development power supply circuit E1 applies a devel-
opment voltage to the developing agent retainer of the devel-
opment device G.

E2: Charging Power Supply Circuit

The charging power supply circuit E2 applies a charging
voltage to a charging roll CR.

E3: Transter Power Supply Circuit

The transfer power supply circuit E3 applies a transfer
voltage to a transfer roll TR.

E4: Fixation Power Supply Circuit

The fixation power supply circuit E4 supplies heating elec-
tric power to a heating member of the heating roll Fh of the
fixation device F.

(Function of Controller C)

The controller C has a function of executing processing in
accordance with input signals from the signal output elements
and outputting control signals to the respective control ele-
ments. That is, the controller C has the following functions.
C1: Image Formation Control Unit

An image formation control unit C1 controls reading of an
image in a scanner portion U2, driving of the respective
members of the copying machine U, respective voltage appli-
cation timings, etc. to execute a job which is an image forming
operation.

C2: Driving Source Control Unit

A driving source control unit C2 controls driving of the
main motor M1 through the driving source driving circuit D1
to control driving of the photosensitive drum PR etc.

C3: Power Supply Circuit Control Unit

A power supply circuit control unit C3 controls the respec-
tive power supply circuits E1 to E4 to control the voltages
applied to the respective members and electric power sup-
plied to the respective members.

C4: Document Conveyance Control Unit

A document conveyance control unit C4 as an example of
a discharge member control unit controls driving of the
respective rolls 1 to 8 of the automatic feeder U3 through the
automatic feeder driving circuit D2. The document convey-
ance control unit C4 in Example 2 has a double-side reading
determination unit C4A, a paper feed timing determination
unit C4B, a delivery timing determination unit C4C, a rever-
sal timing determination unit C4D, a reversal number count-
ing unit C4E, a changeover time storage unit C4F, a discharge
time storage unit C4G, a timer TM, a forward rotation control
unit C4H, and a backward rotation control unit C4J.

C4A: Double-Side Reading Determination Unit

The double-side reading determination unit C4A deter-
mines whether to perform double-side reading of a document
Gi or not, based on an input to the user interface U0.
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C4B: Paper Feed Timing Determination Unit

The paper feed timing determination unit C4B determines
whether it is the timing to feed the document Gi or not. The
paper feed timing determination unit C4B in Example 2 deter-
mines that it is the timing to feed the document Gi in accor-
dance with a control signal from the image formation control
unit C1. As soon as the timing to feed the document is deter-
mined, the nudger roll 1 is driven.
C4C: Delivery Timing Determination Unit

The delivery timing determination unit C4C determines
whether it is the timing to deliver the document Gi to an image
reading position 6 or not. The delivery timing determination
unit C4C determines whether it is the timing to deliver the
document Gi from the document register rolls 4 or not, in
accordance with a control signal from the image formation
control unit C1.
C4D: Reversal Timing Determination Unit

The reversal timing determination unit C4D determines
whether it is the timing to convey the document Gi to a
document reversal passage 11 or not, based on a detection
result of the discharge sensor 18. The reversal timing deter-
mination unit C4D in Example 2 determines that it is the
timing to convey the document Gi to the document reversal
passage 11 as soon as a rear end of the document Gi in a
conveyance direction passes through the position of the dis-
charge sensor 18. That is, when the document Gi detection
result of the discharge sensor 18 changes from “document
presence” to “document absence”, the reversal timing deter-
mination unit C4D determines that it is the timing to convey
the document Gi to the document reversal passage 11.
C4E: Reversal Number Counting Unit

The reversal number counting unit C4E counts a number n
with which the document Gi has been conveyed to the docu-
ment reversal passage 11.
C4F: Changeover Time Storage Unit

The changeover time storage unit C4F stores a changeover
time t1 which is a time from when the document Gi which has
been conveyed through the document reversal passage 11 is
detected by the pre-register sensor 16 to when the rotation
direction of the motor unit M2 is changed over from back-
ward rotation to forward rotation.
C4G: Discharge Time Storage Unit

In the case where the document Gi is discharged to a
document discharge tray TG2, the discharge time storage unit
C4G stores a discharge time t2 which is a time from when the
discharge sensor 18 detects the rear end of the document Gi to
when the document Gi is discharged to the document dis-
charge tray TG2 and the motor unit M2 is stopped.
TM: Timer

The timer TM as an example of a time counting unit counts
the respective times t1 and t2.
C4H: Forward Rotation Control Unit

The forward rotation control unit C4H controls forward
rotation driving of the motor unit M2 based on the control
signals from the image formation control unit C1 and the
detection results of the respective sensors 16 to 18. When the
document Gi should be conveyed, the forward rotation con-
trol unit C4H in Example 2 rotates the motor unit M2 forward
to convey the document Gi to the downstream side through
the nudger roll 1, the document separation rolls 2 and the
takeaway rolls 3. As soon as the register sensor 17 detects the
document Gi, the forward rotation control unit C4H tempo-
rarily stops the motor unit M2. When determination is made
that it is the timing to deliver the document Gi, the forward
rotation control unit C4H resumes forward rotation of the
motor unit M2. When the document Gi should not be
reversed, the forward rotation control unit C4H stops forward
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rotation of the motor unit M2 after a lapse of the discharge
time t2 since the rear end of the document Gi passes through
the discharge sensor 18. When the document Gi should be
reversed, the forward rotation control unit C4H stops forward
rotation of the motor unit M2 as soon as the rear end of the
document Gi passes through the discharge sensor 18. The
forward rotation control unit C4H rotates the motor unit M2
forward after a lapse of the changeover time t1 since the
document which has been conveyed through the document
reversal passage 11 is detected by the pre-register sensor 16.
C4J: Backward Rotation Control Unit

The backward rotation control unit C4J controls backward
rotation driving of the motor unit M2 based on the detection
results of the pre-register sensor 16 and the discharge sensor
18. When the document Gi should be reversed, the backward
rotation control unit C4J in Example 2 rotates the motor unit
M2 backward as soon as forward rotation stops after the rear
end of the document Gi passes through the discharge sensor
18. The backward rotation control unit C4J stops the motor
unit M2 after a lapse of the changeover time t1 since the
document Gi which has been conveyed through the document
reversal passage 11 is detected by the pre-register sensor 16.
(Description about Flow Chart of Example 2)

Next, the flow of control in the copying machine U accord-
ing to Example 2 will be described in accordance with a
so-called flow chart.

(Description about Flow Chart of Document Conveyance
Process in Example 2)

FIG. 13 is an explanatory view of a flow chart of a docu-
ment conveyance process in Example 2.

A process of respective steps ST in the flow chart of FIG. 13
is carried out in accordance with a program stored in the
controller C of the copying machine U. In addition, this
process can be executed in parallel with other various pro-
cesses of the copying machine U.

The flow chart shown in FIG. 13 is started when the copy-
ing machine U is powered on.

In astep ST1 of FIG. 13, it is determined whether double-
side reading has been set or not, based on an input to the user
interface UQ. If Yes (Y), the processing flow goes to a step
ST2. If No (N), the processing flow goes to a step ST20.

In the step ST2, it is determined whether it is the timing to
feed paper or not. If Yes (Y), the processing flow goes to a step
ST3. If No (N), the processing flow repeats the step ST2.

In the step ST3, the following processes (1) and (2) are
executed. Then, the processing flow goes to a step ST4.

(1) Drive and rotate the motor unit M2 forward and rotate the
respective rolls 1 to 8 accordingly
(2) Initialize the reversal number n to 0 (i.e. set n=0)

In the step ST4, itis determined whether the register sensor
17 has detected a document Gi or not. If Yes (Y), the process-
ing flow goes to a step ST5. If No (N), the processing flow
repeats the step ST4.

In the step ST5, the motor unit M2 is stopped temporarily
and the rotation of the respective rolls 1 to 8 is stopped
accordingly. Then, the processing flow goes to a step ST6.

In the step ST86, it is determined whether it is the timing to
deliver the document Gi to the image reading position 6 or
not. If Yes (Y), the processing flow goes to a step ST7. If No
(N), the processing flow repeats the step ST6.

In the step ST7, the motor unit M2 is driven and rotated
forward and the respective rolls 1 to 8 are rotated forward
accordingly. Then, the processing flow goes to a step STS.

In the step ST8, it is determined whether the discharge
sensor 18 has detected the document Gi or not. If Yes (Y), the
processing flow goes to a step ST9. If No (N), the processing
flow repeats the step ST8.
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In the step ST9, it is determined whether the discharge
sensor 18 no longer detects the document Gi or not. If Yes (Y),
the processing flow goes to a step ST10. If No (N), the
processing flow repeats the step ST9.

In the step ST10, it is determined whether the reversal
number n is at least two or not (i.e. whether n=2 ornot). If No
(N), the processing flow goes to a step ST11. If Yes (Y), the
processing flow goes to a step ST16.

In the step ST11, the following processes (1) and (2) are
executed. Then, the processing flow goes to a step ST12.

(1) Drive and rotate the motor unit M2 backward
(2) Increment the reversal number n by 1 (i.e. set n=n+1)

In the step ST12, it is determined whether the pre-register
sensor 16 has detected the document Gi or not. If Yes (Y), the
processing tlow goes to a step ST13. If No (N), the processing
flow repeats the step ST12.

In the step ST13, the changeover time t1 is set in the timer
TM. Then, the processing flow goes to a step ST14.

In the step S14, it is determined whether the time in the
timer TM is up or not. That is, it is determined whether the
changeover time t1 has elapsed or not. If Yes (Y), the process-
ing flow goes to a step ST15. If No (N), the processing flow
repeats the step ST14.

In the step ST15, the motor unit M2 is rotated forward.
Then, the processing flow returns to the step ST4.

In the step ST186, it is determined whether the job has been
completed or not. If Yes (Y), the processing flow goes to a step
ST17. If No (N), the processing flow returns to the step ST2.

In the step ST17, the discharge time 12 is set in the timer
TM. Then, the processing flow goes to a step ST18.

In the step ST18, it is determined whether the time in the
timer TM is up or not. If Yes (Y), the processing flow goes to
a step ST19. If No (N), the processing flow repeats the step
ST18.

In the step ST19, the motor unit M2 is stopped. Then, the
processing flow returns to the step ST1.

Inthe step ST20, it is determined whether it is the timing to
feed paper or not. If Yes (Y), the processing flow goes to a step
ST21. If No (N), the processing flow repeats the step ST20.

In the step ST21, the motor unit M2 is driven and rotated
forward and the respective rolls 1 to 8 are rotated accordingly.
Then, the processing flow goes to a step ST22.

In the step ST22, it is determined whether the register
sensor 17 has detected the document Gi or not. If Yes (Y), the
processing flow goes to a step ST23. If No (N), the processing
flow repeats the step ST22.

In the step ST23, the motor unit M2 is stopped temporarily
and the rotation of the respective rolls 1 to 8 is stopped
accordingly. Then, the processing flow goes to a step ST24.

Inthe step ST24, it is determined whether it is the timing to
deliver the document Gi to the image reading position 6 or
not. If Yes (Y), the processing flow goes to a step ST25. If No
(N), the processing flow repeats the step ST24.

In the step ST25, the motor unit M2 is driven and rotated
forward and the respective rolls 1 to 8 are rotated forward
accordingly. Then, the processing flow goes to a step ST26.

In the step S26, it is determined whether the discharge
sensor 18 has detected the document Gi or not. If Yes (Y), the
processing tlow goes to a step ST27. If No (N), the processing
flow repeats the step ST26.

In the step ST27, it is determined whether the discharge
sensor 18 no longer detects the document Gi or not. If Yes (Y),
the processing flow goes to a step ST28. If No (N), the
processing flow repeats the step ST27.
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In the step ST28, it is determined whether the job has been
completed or not. If'Yes (Y), the processing flow goes to the
step ST17. If No (N), the processing flow returns to the step
ST20.

(Function of Automatic Feeder U3)

When it is the time to feed paper in the automatic feeder U3
having the aforementioned configuration in Example 2, the
motor unit M2 rotates forward. In accordance with this, the
nudger roll 1 extracts documents Gi stored in a document tray
TG1. The document separation rolls 2 separate the documents
Gi extracted by the nudger roll 1 one by one. The takeaway
rolls 3 convey the documents Gi separated one by one by the
document separation rolls 2. The document register rolls 4
deliver each of the documents Gi toward the downstream-side
document reading position 6 in accordance with timing. The
out rolls 7 convey the document Gi whose image has been
read in the image reading position 6, toward the downstream
side.

FIGS. 14A to 14D are explanatory views of document
states during reversal in Example 2. FIG. 14A is an explana-
tory view of a state in which a rear end of a document has not
passed through the discharge sensor yet. FIG. 14B is an
explanatory view of a state in which the document having
conveyed through the reversal passage has begun to be con-
veyed by conveyance members again. F1IG. 14C is an explana-
tory view of a state in which reading of a second side of the
reversed document has started. FIG. 14D is an explanatory
view of a state in which a front end of the document whose
second side has been read has entered between discharge
members.

In FIG. 14A, the exit roll 8 conveys the document Gi
toward the document discharge tray TG2 in the case of single-
side reading.

In FIGS. 14A and 14B, in the case of double-side reading,
the motor unit M2 rotates backward and the exit roll 8 rotates
backward accordingly as soon as the downstream end of the
document in the conveyance direction passes through the
discharge sensor 18. Accordingly, the conveyance direction
of'the front and rear of the document Gi is reversed so that the
document Gi can be conveyed toward the document reversal
passage 11. The document Gi which has passed through the
document reversal passage 11 is conveyed to the takeaway
rolls 3 again. The exitroll 8 continues to rotate backward until
the changeover time tl elapses after the front end of the
document Gi passes through the pre-register sensor 16.
Accordingly, as shown in FIG. 14B, the document Gi is
conveyed by the takeaway rolls 3 and the exit roll 8 immedi-
ately after the front end of the document Gi arrives at the
takeaway rolls 3. However, on this occasion, the document
register rolls 4 also rotate backward in conjunction with the
exit roll 8. Therefore, paper jamming may occur unless the
document register rolls 4 rotate forward before the document
Gi arrives at the document register rolls 4. Accordingly, in
Example 2, the changeover time t1 is over and the motor unit
M2 begins to rotate forward after the document Gi has been
delivered to the takeaway rolls 3 and before the document Gi
arrives at the document register rolls 4.

When the motor unit M2 begins to rotate forward, the
takeaway rolls 3, the document register rolls 4, the out rolls 7
and the exit roll 8 begin to rotate forward in FIG. 14C. The
document Gi which has been conveyed by the takeaway rolls
3 etc. passes through the image reading position 6 in the state
in which the document Gi has been reversed inside out.
Accordingly, an image of the second side can be read.

Incidentally, on this occasion, the exit roll 8 rotates in an
opposite direction to the conveyance direction of the docu-
ment Gi. When the conveyance direction of the document Gi
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and the rotation direction of the exit roll 8 are different from
each other, the document Gi may be pulled from both ends by
the takeaway rolls 3 and the exit roll 8. When the conveyance
force of the takeaway rolls 3 is not stronger on that occasion,
it is not possible to read the second side. Accordingly, it is
necessary to set the conveyance force of the takeaway rolls 3
strong.

However, there is a fear that the exit roll 8 may slide or slip
against the document Gi conveyed by the takeaway rolls 3 in
this state and abrasion etc. may occur in the surface of the
document Gi.

According to the background art, the driving roll and the
driven roll of the exit roll are separated from each other to
cope with this problem. Accordingly, the exit roll runs idle
relatively to the movement of the document Gi in order to
suppress occurrence of abrasion. However, according to the
background art, it is necessary to provide a mechanism which
can contact and separate the driving roll and the driven roll
with and from each other. Accordingly, the number of com-
ponents increases to thereby increase the manufacturing cost
or it is a problem to secure a space for installing the mecha-
nism.

On the other hand, in Example 2, the torque limiter 39 is
disposed on the shaft 38 of the driving roll 21. Accordingly,
the torque acting on the exit roll 8 increases when the rotation
direction of the exit roll 8 is different from the conveyance
direction of the document Gi. Therefore, the torque limiter 39
operates to cut off transmission of the forward rotation driv-
ing from the motor unit M2. Accordingly, the exit roll 8 can
rotate in the conveyance direction of the document Gi which
is conveyed by the takeaway rolls 3 so that the exit roll 8 can
rotate following the document Gi. Accordingly, it is possible
to suppress occurrence of abrasion in the document Gi and it
is not necessary to provide a mechanism which can contact
and separate the driving roll 21 and the driven roll 22 with and
from each other. Accordingly, the number of components can
be reduced so that the manufacturing cost can be reduced, and
the size can be reduced since the installation space is not
required, in comparison with the background art.

In FIG. 14C and FIG. 14D, assume that the front end of the
document Gi whose second side image has been read enters
the exit roll 8 again. On this occasion, when the document Gi
is long in the conveyance direction, there may be a case where
the rear end of the document Gi has not passed through the
exit roll 8 yet as shown in FIG. 14D. When the front end of the
document Gi arrives at the exit roll 8 in this case, the convey-
ance direction of the front end of the document Gi is consis-
tent with the rotation direction of the exit roll 8 in the state in
which the torque limiter 39 is not operated. Accordingly, the
torque acting on the exit roll 8 is so small that the operation of
the torque limiter 39 can be cancelled. Thus, the driving from
the motor unit M2 can be transmitted. Accordingly, the front
end portion of the document Gi can be conveyed toward the
document discharge tray TG2.

FIG. 15 is an explanatory view of the friction relation in
Example 2.

InFIG. 15, assume that u1<u2. In this case, a force F1 with
which the exit roll 8 conveys a front end portion 71 of one
document Gi toward the document discharge tray TG2 is
smaller than a force F2 with which a rear end portion 72 of
another document Gi conveys the front end portion 71 of the
one document Gi toward the document reversal passage 11.
Accordingly, there is a fear that the frontend portion 71 of the
document Gi may be caught by the rear end portion 72 so that
the front end portion 71 of the document Gi may be conveyed
toward the document reversal passage 11 to thereby cause
paper jamming To solve this problem, in Example 2, u1 is set
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to be larger than p2 so that the front end portion 71 can be
surely conveyed toward the document discharge tray TG2 by
the exit roll 8. Accordingly, occurrence of paper jamming can
be suppressed.

Particularly, in Example 2, the driving roll 21 of the exit roll
8 is located on the lower side correspondingly to the lower
side, through which the front end portion 71 enters, with
respectto the rear end portion 72 of the document Gi. Accord-
ingly, the front end portion 71 which has entered can be
conveyed by the driving roll 21.

Incidentally, when double-side reading is performed by the
automatic feeder U3 in Example 2, each document Gi is
conveyed twice to the document reversal passage 11 in accor-
dance with the process ofthe step ST10. That is, the document
Gi is conveyed to the document reversal passage 11 again
after the second side reading is completed. Assume that each
document Gi is conveyed to the document reversal passage 11
only once. In this case, when a plurality of documents Gi
loaded in the document tray TG1 are discharged to the docu-
ment discharge tray TG2, the sequence of pages of the docu-
ment Gi is different from that in the document tray TG1. To
solve this problem, in Example 2, each documents Gi is
conveyed to the document reversal passage 11 again after the
second side reading is completed. Thus, the sequence of
pages of the documents Gi in the document discharge tray
TG2 becomes the same as that in the document tray TG1.

EXAMPLE 3

Next, Example 3 of the invention will be described. Con-
stituent elements corresponding to those in the Example 2 are
referred to by the same numerals or signs respectively, and
detailed description thereof will be omitted.

This Example has the same configuration as Example 2
except the following point.

(Description about Automatic Feeder According to Example
3)

In an automatic feeder U3 according to Example 3, an
electromagnetic clutch 39' as an example of an allowing
member and as an example of a changeover member is sup-
ported in place of the torque limiter 39 in Example 2. The
electromagnetic clutch 39' performs changeover to transmit
or not transmit driving of the motor unit M2 to the driving roll
21.

FIG. 16 is a block diagram of Example 3 correspondingly
to FIG. 12 of Example 2.

In FIG. 16, a document conveyance control unit C4 in a
controller C in Example 3 has not only the respective units
C4A to C4] in Example 2 but also an electromagnetic clutch
control unit C4K.

The electromagnetic clutch control unit C4K in Example 3
controls operation or non-operation of the electromagnetic
clutch 39' through an electromagnetic clutch control circuit
D3. As soon as the discharge sensor 18 detects a front end of
a document Gi, the electromagnetic clutch control unit C4K
in Example 3 turns ON the electromagnetic clutch 39' so as to
transmit the driving. When the changeover time t1 has
elapsed, the electromagnetic clutch control unit C4K turns
OFF the electromagnetic clutch 39' so as not to transmit the
driving.

(Description about Flow Chart of Example 3)

Next, the flow of control in the copying machine U accord-
ing to Example 3 will be described in accordance with a
so-called flow chart.
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(Description about Flow Chart of Document Conveyance
Process in Example 3)

FIG. 17 is an explanatory view of a flow chart of a docu-
ment conveyance process in Example 3 correspondingly to
FIG. 13 of Example 2.

In FIG. 17, the document conveyance process in Example
3 is the same as that in Example 2 except that a step ST31 is
executed between the step ST8 and the step ST9 of Example
2, a step ST32 is executed between the step ST26 and the step
ST27 of Example 2, and steps ST15' and ST19 are executed in
place of the steps ST15 and ST19 of Example 2. Therefore,
only the different points will be described.

After the process of the steps ST1 to ST8, the electromag-
netic clutch 39" is turned ON in the step S31. Then, the
processing flow goes to the step ST9.

After the process of the steps ST9 to ST14, the following
processes (1) and (2) are executed in the step ST15'. Then, the
processing flow returns to the step ST4.

(1) Rotate the motor unit M2 forward
(2) Turn OFF the electromagnetic clutch 39'

After the process of the steps ST16 to ST18, the following
processes (1) and (2) are executed in the step ST19'. Then, the
processing flow returns to the step ST1.

(1) Stop the motor unit M2
(2) Turn OFF the electromagnetic clutch 39'

After the process of the steps ST20 to ST26, the electro-
magnetic clutch 39' is turned ON in the step S32. Then, the
processing flow goes to the step ST27.

(Effects of Example 3)

In the automatic feeder U3 having the aforementioned
configuration in Example 3, the electromagnetic clutch 39'is
installed in place of the torque limiter 39 in Example 2. The
electromagnetic clutch 39' is turned ON in the process of the
step ST31 or ST32 when the front end of the document Gi
enters the exit roll 8. Accordingly, the document Gi can be
conveyed toward the downstream side in the conveyance
direction in the same manner as in the case shown in FIG.
14A. In addition, in the case where the document Gi is con-
veyed to the document reversal passage 11, the electromag-
netic clutch 39" is kept at an ON state also when the motor unit
M2 changes its rotation from forward rotation to backward
rotation. Accordingly, the exit roll 8 changes its rotation from
forward rotation to backward rotation in accordance with the
rotation of the motor unit M2 in the same manner as in the
case shown in FIG. 14B.

When the motor unit M2 changes its rotation from back-
ward rotation to forward rotation after a lapse of the
changeover time t1, the electromagnetic clutch 39" is turned
OFF in the process of the step ST15'. Accordingly, the driving
is not transmitted to the driving roll 21 but the driving roll 21
is allowed to rotate freely. Accordingly, the exit roll 8 rotates
following the document Gi conveyed by the takeaway rolls 3
in the same manner as in the state shown in FIG. 14C.

When the front end of the document Gi whose second side
has been read enters the exit roll 8, the electromagnetic clutch
39'is turned ON in the process of the step ST31. Accordingly,
the front end of the document Gi can be conveyed toward the
downstream side by the exit roll 8 in the same manner as in the
case shown in FIG. 14D.

(Modifications)

Although the Examples of the invention have been
described above in detail, the invention is not limited to the
aforementioned Examples but may be modified variously
within the spirit and scope of the invention described in the
scope of claims. Modifications (HO1) to (H04) of the inven-
tion may be exemplified as follows.
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(HO1) Although the copying machine U as an example of an
image forming apparatus has been exemplified in the
Examples, the invention is not limited thereto but may be
applied to a printer, a facsimile machine or a complex
machine etc. having these functions. In addition, the inven-
tion is not limited to an image forming apparatus for mono-
chrome development but may be formed as a so-called color
image forming apparatus for multicolor development.

(HO2) Although it is desirable that the Examples has the
configuration that the document Gi whose second side has
been read passes through the reversal passage 11 again, the
document Gi whose second side has been read may be con-
veyed not to the reversal passage 11 but to the document
discharge tray TG2.

(HO03) Although the configuration of the transmission system
in which the document register rolls 4 and the out rolls 7 also
rotate backward during backward rotation of the exit roll 8
has been exemplified in the Examples, the invention is not
limited thereto. For example, driving of the document register
rolls 4 or the out rolls 7 may be transmitted not through the
seventh intermediate gear 46 but through the eleventh inter-
mediate gear 66. Thus, the document register rolls 4 or the out
rolls 7 can keep on rotating in the same rotation direction and
in the same manner as the takeaway rolls 3 regardless of
whether the motor unit M2 is rotated forward/backward. In
addition, although it is desirable that all the rolls 1 to 8 are
driven by one motor unit M2, configuration may be made in
such a manner that, for example, only the exit roll 8 is driven
by one motor which can rotate forward and backward while
the other rolls 1 to 7 are driven by another motor which can
rotate only forward. In addition, the number or location rela-
tion of gears in the transmission system is not limited to that
in the exemplified configuration but any change may be made
in accordance with the design or specification etc. For
example, the number or locations of gears may be changed.

(HO4) Although control is made by use of the changeover
time t1 and the discharge time t2 in the Examples, the inven-
tion is not limited thereto. For example, the location where the
pre-register sensor 16 is installed may be arranged on the
downstream side of the takeaway rolls 3 so that processing
may be performed only based on the detection result of the
pre-register sensor 16 without using the changeover time t1.
In addition, any change may be made in accordance with the
design or specification etc. For example, reference sensors
based on which the respective times t1 and t2 can begin to be
counted may be changed.

The foregoing description of the embodiments of the
present invention has been provided for the purposes of illus-
tration and description. It is not intended to be exhaustive or
to limit the invention to the precise forms disclosed. Obvi-
ously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen
and described in order to best explain the principles of the
invention and its practical applications, thereby enabling oth-
ers skilled in the art to understand the invention for various
embodiments and with the various modifications as are suited
to the particular use contemplated. It is intended that the
scope of the invention defined by the following claims and
their equivalents.

What is claimed is:

1. A conveyance device comprising:

a pair of conveyance members;

a connection member that is connected to one of the pair of
conveyance members to move one of the conveyance
members relatively to other of the conveyance members
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in such a direction that the pair of conveyance members
are contacted with each other or separated from each
other;

an operating member that is supported rotatably around a
rotation shaft and that has a first engagement portion and
a second engagement portion, the first engagement por-
tion being able to be engaged with the connection mem-
ber so as to bring the pair of conveyance members into
contact with each other, the second engagement portion
being arranged in a position where a phase of the second
engagement portion is shifted from a phase of the first
engagement portion by less than 180 degrees in a cir-
cumferential direction of the operating member, the sec-
ond engagement portion being able to be engaged with
the connection member so as to separate the pair of
conveyance members from each other;

ato-be-stopped member that is supported rotatably in con-
junction with the operating member and that has a first
to-be-stopped portion disposed correspondingly to the
first engagement portion and a second to-be-stopped
portion disposed correspondingly to the second engage-
ment portion;

a stopping member that can be engaged with each of the
to-be-stopped portions to thereby stop rotation of the
to-be-stopped member and that can be moved between
an engagement position where the stopping member is
engaged with each of the to-be-stopped portions to
retain the position of the operating member and a release
position where the stopping member is released from the
engagement with each of the to-be-stopped portions;
and

a contact/separation control unit that controls the stopping
member to thereby control contact/separation between
the pair of conveyance members, and that moves the
stopping member to the engagement position and rotates
the operating member by a first rotation amount from the
second engagement portion to the first engagement por-
tion in a rotation direction, then moves the stopping
member to the release position and rotates the operating
member by a second rotation amount that is set in
advance to be larger than a rotation amount from the first
engagement portion to the second engagement portion,
and then moves the stopping member to the engagement
position and rotates the operating member by a third
rotation amount that is obtained by subtracting the sec-
ond rotation amount from a rotation amount correspond-
ing to one turn.

2. The conveyance device according to claim 1, further

comprising:

a driving transmission system having: a first gear member
to which driving from a driving source can be transmit-
ted; a second gear member that is formed integrally with
the to-be-stopped member and supported coaxially with
the operating member and movably relatively to the
operating member and that has a first gear portion and a
second gear portion, the first gear portion being formed
in an outer circumference of the second gear member so
that the driving can be transmitted from the first gear
member to the first gear portion when the first gear
portion is engaged with the first gear member, the second
gear portion being disposed with a circumferential gap
from the first gear portion so that the driving can be
transmitted from the first gear member to the second
gear portion when the second gear portion is engaged
with the first gear member, the gap between the first gear
portion and the second gear portion being disposed in a
position facing the first gear member when each of the
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to-be-stopped portions is engaged with the stopping
member; and a rotation force imparting member that
imparts a force to the second gear member to rotate the
second gear member in a rotation direction set in
advance.

3. The conveyance device according to claim 2, wherein:

the pair of conveyance members have a driving member to
which the driving can be transmitted and a driven mem-
ber that is disposed oppositely to the driving member so
that the driven member can be rotationally driven with a
document put between the driving member and the
driven member.

4. The conveyance device according to claim 3, further

comprising:

a document loading portion into which documents can be
loaded;

a document discharge portion to which the documents can
be discharged;

a document conveyance passage that extends from the
document loading portion to the document discharge
portion via a document reading position;

the pair of conveyance members that are disposed in the
document conveyance passage and that convey each of
the documents toward the document discharge portion;
and

a reversal passage that connects an upstream side of the
pair of conveyance members and an upstream side of the
document reading position in a document conveyance
direction so that the document whose second side has to
be read can be conveyed through the reversal passage.

5. The conveyance device according to claim 2, further

comprising:

a document loading portion into which documents can be
loaded;

a document discharge portion to which the documents can
be discharged;

a document conveyance passage that extends from the
document loading portion to the document discharge
portion via a document reading position;

the pair of conveyance members that are disposed in the
document conveyance passage and that convey each of
the documents toward the document discharge portion;
and

a reversal passage that connects an upstream side of the
pair of conveyance members and an upstream side of the
document reading position in a document conveyance
direction so that the document whose second side has to
be read can be conveyed through the reversal passage.

6. The conveyance device according to claim 1, wherein:

the pair of conveyance members have a driving member to
which the driving can be transmitted and a driven mem-
ber that is disposed oppositely to the driving member so
that the driven member can be rotationally driven with a
document put between the driving member and the
driven member.

7. The conveyance device according to claim 6, further

comprising:

a document loading portion into which documents can be
loaded;

a document discharge portion to which the documents can
be discharged;

a document conveyance passage that extends from the
document loading portion to the document discharge
portion via a document reading position;
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the pair of conveyance members that are disposed in the
document conveyance passage and that convey each of
the documents toward the document discharge portion;
and

a reversal passage that connects an upstream side of the
pair of conveyance members and an upstream side of the
document reading position in a document conveyance
direction so that the document whose second side has to
be read can be conveyed through the reversal passage.

8. The conveyance device according to claim 1, further

comprising:

a document loading portion into which documents can be
loaded;

a document discharge portion to which the documents can
be discharged;

a document conveyance passage that extends from the
document loading portion to the document discharge
portion via a document reading position;

the pair of conveyance members that are disposed in the
document conveyance passage and that convey each of
the documents toward the document discharge portion;
and

a reversal passage that connects an upstream side of the
pair of conveyance members and an upstream side of the
document reading position in a document conveyance
direction so that the document whose second side has to
be read can be conveyed through the reversal passage.

9. An image reading device comprising:

an image sensing member that can read an image of a
document; and

the conveyance device according to claim 1 that conveys a
document to a reading position in which the image sens-
ing member can read the document.

10. An image forming apparatus comprising:

the image reading device according to claim 9 that can read
an image of a document; and

an image recording device that can record the image read
by the image reading device into a medium.

11. A document conveyance device comprising:

a document loading portion in which documents are
loaded;

a document discharge portion to which the documents are
discharged;

a discharge member that is disposed on a downstream side
of a document reading position in a document convey-
ance direction and that discharges each of the docu-
ments;

a reversal passage that connects an upstream side of the
discharge member and an upstream side of the reading
position in the document conveyance direction so that
each of the documents can be conveyed to the reversal
passage when the document is reversed inside out;

a discharge member control unit that rotates the discharge
member forward when the document is conveyed to the
document discharge portion and that rotates the dis-
charge member backward when the document is con-
veyed to the reversal passage; and

a transmission system that transmits driving from a driving
source to the discharge member and that has an allowing
member allowing the discharge member to rotate in the
backward rotation direction when the driving source
generates driving to rotate the discharge member for-
ward and the document is laid between the discharge
member and a conveyance member.
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12. The document conveyance device according to claim 16. The document conveyance device according to claim
11, wherein: 11, wherein:
the discharge member has a driving member to which the the allowing member includes a cutting-off member that

cuts off a forward rotation driving force from the driving
source toward the discharge member when a preset force
smaller than a backward rotation force acting on the
discharge member acts on the discharge member in
accordance with a document conveyance force of the

driving can be transmitted from the transmission system,
a driven member that can be driven and rotated when 3
making contact with the driving member, and a pressing
member that presses one of the driven member and the

driving member in a direction to bring the driven mem- conveyance member in the state in which the document
ber and the driving member into contact with each other. is laid between the conveyance member and the dis-
13. The document conveyance device according to claim 1o charge member.
12, wherein: 17. The document conveyance device according to claim
the allowing member includes a cutting-off member that 11, wherein:

a friction coefficient between each of the documents and

cuts off a forward rotation driving force from the driving ) v - K :
the discharge member is larger than a friction coefficient

source toward the discharge member when a preset force

15 ;

smaller than a backward rotation force acting on the between adjacent ones of the doguments. . .

. . . 18. The document conveyance device according to claim
discharge member acts on the discharge member in 11. wherein:

accordance with a dgcument conveyance force of the the allowing member includes a changeover member that
conveyance member in the state in which the docume?nt changes over between transmission and non-transmis-
is laid between the conveyance member and the dis- 20 sion of driving from the driving source to the discharge
charge member. member, and that transmits the driving when the dis-
14. The document conveyance device according to claim charge member conveys the document to the document
12, wherein: discharge portion, but does not transmit the driving to

the discharge member when the driving source generates
the driving to rotate the discharge member forward and
the document is laid between the conveyance member
and the discharge member.

19. An image reading device comprising:

the allowing member includes a changeover member that
changes over between transmission and non-transmis- 25
sion of driving from the driving source to the discharge
member, and that transmits the driving when the dis-

charge membe.r conveys the document to the dchment an image sensing member that can read an image of a
discharge portion, but does not transmit the driving to document; and

the discharge member when the driving source generates 3% the document conveyance device according to claim 11
the driving to rotate the discharge member forward and that conveys a document to a reading position where the
the document is laid between the conveyance member image sensing member can read the document.

and the discharge member. 20. An image forming apparatus comprising:

the image reading device according to claim 19 that can
read an image of a document; and

an image recording device that can record the image read
by the image reading device into a medium.

15. The document conveyance device according to claim
12, wherein:
a friction coefficient between each of the documents and
the discharge member is larger than a friction coefficient
between adjacent ones of the documents. L
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